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SUMMARY AND CONCLUSIONS 

Supplement Number 1 t o  t h e  F i n a l  Environmental Statement (FES) r e l a t i v e  t o  con- 
s t r u c t i o n  and opera t ion  o f  t he  C l i nch  River  Breeder Reactor P lan t  was pre- 
pared by the  U.S. Nuclear Regulatory Commission, O f f i c e  o f  Nuclear Reactor 
Regulation, i n  cooperat ion w i t h  t h e  U.S. Army Corps o f  Engineers and the  U.S. 
Environmental P ro tec t i on  Agency. 

1. This a c t i o n  i s  admin i s t ra t i ve .  

2. The proposed a c t i o n  i s  t he  issuance o f  a cons t ruc t i on  pe rm i t  t o  t he  P ro jec t  
Management Corporat ion (PMC), t h e  Tennessee Va l ley  Au tho r i t y  (TVA), and 
the  U.S. Department o f  Energy (DOE) f o r  cons t ruc t i on  and opera t ion  o f  the  
C l inch  River  Breeder Reactor P lan t  (CRBRP), Docket No. 50-537. The proposed 
l o c a t i o n  i s  i n  Roane County, Tennessee, about 25 m i les  west o f  Knoxv i l le ,  
on t h e  no r th  s ide  o f  t h e  C l i nch  River.  The s i t e  i s  w i t h i n  the  c i t y  l i m i t s  
o f  Oak Ridge, b u t  i t  i s  owned by the  Uni ted States o f  America and i s  pres- 
e n t l y  i n  t h e  custody o f  TVA. The Uni ted States (DOE) would a l so  own t h e  
p l a n t . *  S i t e  p repara t ion  began i n  September 1982 upon a u t h o r i z a t i o n  o f  such 
a c t i v i t i e s  by the  Commission. Completion o f  cons t ruc t i on  i s  scheduled f o r  
1989, and reac to r  c r i t i c a l  i t y  i s  a n t i c i p a t e d  i n  February 1990. 

During the  f i r s t  5 years o f  opera t ion  (1990-1995), TVA would operate the  
CRBRP and purchase i t s  e l e c t r i c a l  output  as a demonstration p l a n t  under 
DOE'S L i q u i d  Metal Fast Breeder Reactor (LMFBR) Program. A t  the  end o f  
t h a t  per iod,  TVA would have the  op t i on  o f  purchasing the  p l a n t  f o r  i t s  own 
use over t h e  remaining opera t ing  1 i f e  o f  approximately 25 years. 

The CRBRP i s  designed t o  use a l iquid-sodium-cooled f a s t  breeder reac to r  
t o  produce 975 megawatts o f  thermal energy (MWt ) ,  w i t h  t he  i n i t i a l  core 
load ing  o f  uranium and p lutonium mixed-oxide f u e l .  This  heat would be 
t r a n s f e r r e d  by heat  exchangers t o  nonradioact ive sodium i n  an in termediate 
loop, and then t o  a steam cycle.  A steam t u r b i n e  generator would use the  
steam t o  produce 375 megawatts o f  e l e c t r i c a l  capac i ty  (MWe). Future core 
design may r e s u l t  i n  a gross power r a t i n g  o f  1121 MWt;  t h i s  h igher  r a t i n g  
was considered i n  the  assessments made i n  t h i s  statement. 

Exhaust steam from the  t u r b i n e  generator would be cooled i n  condensers 
u t i l i z i n g  two mechanical d r a f t  coo l i ng  towers f o r  d i s s i p a t i n g  heat t o  t he  
atmosphere. The C l inch  R iver  would supply a l l  CRBRP water needs. A t  f u l l -  
power operat ion,  t he  annual average water requirement would be about 13.6 cfs  
(6109 gpm), o f  which 5.4 c f s  (2432 gpm) would be re turned as blowdown t o  
the  r i v e r  and 8.3 c f s  (3730 gpm) would be consumed, main ly  by evaporation. 

*Leg is la t i on  was enacted by the  Congress i n  January 1976 which author ized t h e  
U.S. Energy Research and Development Admin is t ra t ion  (ERDA) t o  acqui re ownership 
and custody o f  t he  CRBRP and custody o f  t he  associated s i t e  area. ERDA (now DOE) 
became a co-appl i cant  on May 6, 1976. 



3. Updated Summary o f  Environmental Impacts and Adverse E f f e c t s :  

(a) Some t imbe r  would be harvested and o t h e r  vege ta t i on  and animal l i f e  
would be dest royed on t h e  292 acres d i s t u r b e d  f o r  c o n s t r u c t i o n  o f  t h e  
p l a n t  f a c i l i t i e s  and t he  6 1  acres o f  r igh t -o f -way  f o r  new t ransmiss ion  
l i n e s .  A l l  b u t  113.5 acres would be revegetated a f t e r  comple t ion  o f  
c o n s t r u c t i o n  (Sect ions 4 .2 .1  and 4.4.1). (The l a n d  area d i s t u r b e d  
f o r  p l a n t  c o n s t r u c t i o n  would be about 50% h ighe r  than  i n d i c a t e d  i n  
t he  FES; t h i s  would s t i l l  be a  smal l  percentage o f  s i m i l a r  resources 
on t he  Oak Ridge Reservat ion. )  

(b) Eros ion o f  l a n d  and minor  s i l t a t i o n  o f  t h e  r i v e r  would r e s u l t  f rom 
c o n s t r u c t i o n  and subsequent r a i n f a l l ,  b u t  planned c o n t r o l  p r a c t i c e s  
and r e v e g e t a t i o n  would min imize t h i s  e f f e c t  (Sec t i on  4.4.2). (Th i s  
i t em  i s  unchanged from t h e  FES.) 

(c )  Approximately 63,000 f t2 o f  r i v e r  bank and bottom would be d i s t u r b e d  
d u r i n g  c o n s t r u c t i o n  o f  c o o l i n g  water  i n t a k e  and d ischarge and barge- 
un loading f a c i l i t i e s ,  improvement o f  t h e  access road, and c o n s t r u c t i o n  
o f  t he  r a i l r o a d  spur; p a r t  o f  these areas would be l o s t  t e m p o r a r i l y  
as b e n t h i c  h a b i t a t  (Sec t ion  4.4.2). (The a rea  o f  63,000 f t2 rep laces  
t h e  volume o f  20,000 m3 g iven  i n  t h e  FES.) 

(d) Access t o  Hensley Cemetery on t he  s i t e  would be a l lowed;  h i s t o r i c  and 
a rcheo log i ca l  resources would n o t  be a f f e c t e d  by c o n s t r u c t i o n  a c t i v i t i e s  
(Sect ions 5 . 1  and 4.2.1).  (Reference i n  t h e  FES t o  an I n d i a n  mound 
has been d e l e t e d  because t h e  remains i n  t h e  mound have been cu ra ted  
a t  t h e  U n i v e r s i t y  o f  Tennessee.) 

(e) Cons t ruc t i on  no ise  would be a  temporary annoyance t o  a  few r e s i d e n t s  
south o f  t h e  s i t e  (Sec t ion  4.5.6). (Th is  i t e m  i s  unchanged f rom t h e  
FES. ) 

( f )  Cons t ruc t i on  t r a f f i c  would add t o  congest ion on l o c a l  roads, p a r t i c u -  
l a r l y  S t a t e  Road 58, d u r i n g  s h i f t  changes (Sec t ion  4.5.3). (Th i s  
i t em  i s  unchanged from t h e  FES.) 

(g) Tax r e c e i p t s  would p robab ly  compensate f o r  increased p u b l i c  se rv i ces  
needed by t he  a d d i t i o n a l  work f o r c e  d u r i n g  c o n s t r u c t i o n  (Sec t ion  4.5.5). 
(Th is  i s  a  change from t h e  FES, which i n d i c a t e d  t h a t  t a x  r e c e i p t s  
would n o t  f u l l y  compensate f o r  t h e  increased p u b l i c  se rv ice . )  

(h) Transmission l i n e  s t r u c t u r e s  would be l a r g e l y  concealed by r i d g e s  and 
h i l l s .  The p l a n t  would n o t  be seen except f rom Ga l laher  Br idge  and 
severa l  res idences south o f  t h e  r i v e r  (Sect ions 4.5.3 and 5.1). The 
c o o l i n g  tower plume woul-d u s u a l l y  extend no more than  1 .5  m i l e s ,  b u t  
cou ld  sometimes extend 6  mi les .  Fog r e s u l t i n g  from t h e  tower opera- 
t i o n  cou ld  be a  minor nuisance on nearby roads a  few hours p e r  yea r  
(Sec t ion  5.3.3). 

(i) Depos i t i on  o f  d isso lved  s o l i d s  c a r r i e d  w i t h  vapor f rom t h e  c o o l i n g  
tower would have no impor tan t  e f f e c t  on vege ta t i on  and animals 
(Sec t ion  5.3.3).  (Th is  i t em  i s  unchanged from the  FES.) 



(j) Water consumed by the  p r o j e c t  would be a  maximum o f  210,000 gpd du r i ng  
cons t ruc t i on  and an annual average o f  3730 gpm (8.3 c f s )  dur ing  f u l l -  
power operat ion.  These f i g u r e s  a re  5% and 4% more than i n  the  FES, 
b u t  t h e  increases are  envi ronmenta l ly  i n s i g n i f i c a n t .  Water use du r i ng  
opera t ion  would be l ess  than 0.2% o f  t h e  annual average r i v e r  f l o w  
(Sect ions 4.3 and 5.2). 

(k) .The average annual r a d i a t i o n  dose t o  an i n d i v i d u a l  l i v i n g  a t  t he  s i t e  
boundary would be l ess  than 1 mrem/yr, and the  cumulat ive dose t o  
the  est imated year  2010 popu la t i on  w i t h i n  50 mi les  would be about 
0 . 1  person-rem/yr. These doses a re  l ess  than 2% and about 0.002%, 
respec t i ve l y ,  o f  those received from na tu ra l  r a d i a t i o n .  The t o t a l  
dose t o  t he  general p u b l i c  f rom opera t ion  o f  suppor t ing CRBR f u e l  
cyc le  f a c i l i t i e s  and t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  fue l  and wastes 
from t h e  CRBRP i s  est imated t o  be 170 person-rems/yr; t h i s  i s  n o t  
s i g n i f i c a n t  when compared t o  t he  est imated 28 m i l l i o n  person-rems/yr 
rece ived by the  U.S. popu la t i on  from na tu ra l  sources (Sect ion 5.7.3). 
(These f i g u r e s  a re  h igher  than those i n  t he  FES p r i m a r i l y  because o f  
t h e  more conservat ive assumptions used; however, as i n d i c a t e d  here, 
these doses are  n o t  s i g n i f i c a n t .  ) 

(1) Risks associated w i t h  acc identa l  r a d i a t i o n  exposure would be very low 
(Chapter 7). (This  i t e m  i s  unchanged from the  FES.) 

4. Major a l t e r n a t i v e s  considered were 

O S i t e s  

O F a c i l i t y  systems 

O Transmission rou te  

(This  i tem i s  unchanged from the  FES.) 

5. The FES was made a v a i l a b l e  t o  t h e  pub1 i c ,  t o  t h e  Council on Environmental 
Q u a l i t y ,  and t o  o ther  s p e c i f i e d  agencies i n  February 1977. Th is  supple- 
ment updat ing the  FES i s  being made a v a i l a b l e  i n  October 1982. 

6. The Federal ,  s ta te ,  and l o c a l  agencies t h a t  were asked t o  comment on t h e  
D r a f t  Supplement t o  t he  FES which was made a v a i l a b l e  i n  J u l y  1982 and those 
organ iza t ions  and i n d i v i d u a l s  t h a t  p rov ided such comments w i l l  be sent  
copies o f  t h i s  assessment. 

On t h e  bas is  o f  t h e  ana l ys i s  and eva lua t i on  s e t  f o r t h  i n  t he  F ina l  Environ- 
mental Statement and t h i s  supplement, a f t e r  t he  environmental, economic, 
t echn i ca l ,  and o the r  b e n e f i t s  o f  t he  C l i n c h  R iver  Breeder Reactor P lan t  
have been weighed aga ins t  environmental and o the r  costs ,  and a f t e r  a v a i l -  
ab le a l t e r n a t i v e s  have been considered, the  s t a f f  concludes t h a t  t he  a c t i o n  
c a l l e d  f o r  under t h e  Nat ional  Environmental P o l i c y  Ac t  o f  1969 (NEPA) and 
T i t l e  10 o f  the  Code o f  Federal Regulat ions P a r t  51  (10 CFR 51) i s  t he  issuance 
o f  a  cons t ruc t i on  pe rm i t  f o r  t he  p l a n t  sub jec t  t o  t he  f o l l o w i n g  l i m i t a t i o n s  f o r  
t he  p r o t e c t i o n  o f  the  environment: 



(a) The app l icants  s h a l l  take  the  necessary m i t i g a t i n g  ac t ions ,  i n c l u d i n g  
those summarized i n  Sect ion 4.6, dur ing  cons t ruc t i on  o f  t he  p l a n t  and 
associated t ransmiss ion l i n e s  t o  avoid unnecessary adverse environ- 
mental impacts from cons t ruc t i on  a c t i v i t i e s .  

(b) I n  a d d i t i o n  t o  the  preoperat ional  mon i to r ing  programs described i n  
Sect ion 6 . 1  o f  the  Environmental Report, w i t h  amendments, t he  s t a f f  
recommendations inc luded i n  Sect ion 6.1 o f  t h i s  assessment s h a l l  be 
f o l l  owed. 

(c)" The app l icants  s h a l l  demonstrate t o  the  s a t i s f a c t i o n  o f  t h e  s t a f f  
t h a t ,  a t  the  cons t ruc t ion  permi t  stage, t he  r a d i o l o g i c a l  consequences 
o f  pos tu la ted  p l a n t  accidents w i l l  no t  exceed 150 rems t o  bone sur- 
faces, 20 rems t o  the  whole body, 35 rems t o  t h e  lung, and 150 rems 
t o  t h e  t h y r o i d  o f  an i n d i v i d u a l  a t  the  s i t e  boundary. 

(d) The app l icants  s h a l l  e s t a b l i s h  a  con t ro l  program t h a t  s h a l l  inc lude 
w r i t t e n  procedures and i n s t r u c t i o n s  t o  con t ro l  a l l  cons t ruc t i on  a c t i v -  
i t i e s  as prescr ibed he re in  and s h a l l  prov ide f o r  p e r i o d i c  management 
aud i t s  t o  determine the  adequacy o f  implementation o f  environmental 
condi t ions.  The app l icants  s h a l l  mainta in s u f f i c i e n t  records t o  
f u r n i s h  evidence o f  compl iance w i t h  a1 1  the  environmental cond i t ions  
here in.  

(e) Before engaging i n  a  cons t ruc t i on  a c t i v i t y  n o t  evaluated by the  Com- 
mission, t he  appl i c a n t s  w i  11 prepare and record an environmental eval  u- 
a t i o n  o f  such a c t i v i t y .  When the  eva lua t ion  i nd i ca tes  t h a t  such a c t i v -  
i t y  may r e s u l t  i n  a  s i g n i f i c a n t  adverse environmental impact t h a t  was 
n o t  evaluated, o r  t h a t  i s  s i g n i f i c a n t l y  g rea ter  than t h a t  evaluated 
i n  t he  F ina l  Environmental Statement, as supplemented i n  1982, t h e  
app l icants  s h a l l  prov ide a  w r i t t e n  eva lua t ion  o f  such a c t i v i t i e s  and 
ob ta in  approval o f  t he  D i r e c t o r  o f  the  O f f i c e  o f  Nuclear Reactor Regu- 
l a t i o n  p r i o r  t o  undertaking the  a c t i v i t i e s .  

(f) I f  unexpected harmful e f f e c t s  o r  evidence o f  ser ious damage are  
detected dur ing  p l a n t  cons t ruc t ion ,  the  app l icants  s h a l l  p rov ide  t o  
the  s t a f f  an acceptable ana lys is  o f  the  problem and a  p l a n  o f  a c t i o n  
t o  e l im ina te  o r  s i g n i f i c a n t l y  reduce the  harmful e f f e c t s  o r  damage. 

* L i m i t a t i o n  (c) i n  t he  FES should have s ta ted  t h a t  " the  app l i can t  s h a l l  demon- 
s t r a t e  t o  the  s a t i s f a c t i o n  o f  the  s t a f f  t h a t  t he  r a d i o l o g i c a l  consequences o f  
pos tu la ted  p l a n t  accidents w i l l  n o t  exceed 15 rem t o  t h e  bone, 20 rem t o  the  
whole body, 7.5 rem t o  the  lung, o r  150 rem t o  the  t h y r o i d  o f  an i n d i v i d u a l  a t  
the  s i t e  boundary (Appendix I). I' I n  updat ing the  FES, the  s t a f f  has replaced 
the  bone dose l i m i t a t i o n  w i t h  "150 rems t o  bone surfaces" and has replaced t h e  
7.5 rem lung dose w i t h  "35 rems t o  the  lung." Fur ther  d iscussion o f  these 
changes i s  g iven i n  updated Sect ion 11.7.5. 
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PREFACE 

I n  February 1977, t h e  O f f i c e  o f  Nuclear Reactor Regulat ion issued a  F i n a l  
Environmental Statement (FES) (NUREG-0139) r e l a t e d  t o  t h e  cons t ruc t i on  and 
operat ion o f  t h e  proposed C l  i n c h  R iver  Breeder Reactor P lan t  (CRBRP). That FES 
was prepared by t h e  Nuclear Regulatory Commission (NRC) s t a f f  i n  cooperat ion 
w i t h  representa t ives  o f  t h e  U.S. Army Corps o f  Engineers and the  U.S. Environ- 
mental P ro tec t i on  Agency. 

Since t h e  FES was issued, a d d i t i o n a l  data r e l a t i v e  t o  t h e  s i t e  and i t s  environs 
have been co l l ec ted ,  several mod i f i ca t i ons  have been made t o  the  CRBRP design, 
and i t s  f u e l  cyc le ,  and t h e  t i m i n g  o f  the  p l a n t  cons t ruc t i on  and opera t ion  has 
been a f fec ted  i n  accordance w i t h  deferments under t h e  DOE L i q u i d  Metal Fast 
Breeder Reactor (LMFBR) program. These changes are summarized and thei;r envi -  
ronmental s i gn i f i cance  i s  assessed i n  t h i s  document. The reader should note 
t h a t  t h i s  document genera l l y  does no t  repeat t he  subs tan t i a l  amount o f  i n f o r -  
mation i n  the  FES which i s  s t i l l  curyent;  hence, t h e  FES should be consul ted 
f o r  a  comprehensive understanding o f  t he  s t a f f ' s  environmental rev iew o f  t h e  
CRBRP p ro jec t .  

This  supplement was f i r s t  issued as a  d r a f t  on J u l y  19, 1982, and a  45-day 
pe r iod  was prov ided f o r  p u b l i c  comment. The comments received are  reproduced 
i n  Appendix N  and they have been considered i n  the  prepara t ion  o f  t h i s  supple- 
ment. The s t a f f ' s  cons idera t ion  o f  those comments r e s u l t e d  i n  t h e  prepara t ion  
o f  t he  responses t h a t  a re  found i n  Chapter 12 and i n  l i m i t e d  mod i f i ca t i ons  o f  
t he  t e x t  i n  o the r  p a r t s  o f  t he  document. 

The s t a f f  has concluded t h a t  environmental impacts have changed i n  some instances 
from those repor ted  i n  t h e  FES. However, t he  s t a f f ' s  o v e r a l l  conclus ion remains 
the  same as i n  t h e  Summary and Conclusions o f  t h e  FES; t h a t  i s ,  t he  a c t i o n  c a l l e d  
f o r  i s  t h e  issuance o f  a  cons t ruc t i on  permi t  f o r  t h e  p l a n t ,  sub jec t  t o  c e r t a i n  
l i m i t a t i o n s  f o r  t he  p r o t e c t i o n  o f  t h e  environment. 
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FOREWORD 

This supplement was prepared by t h e  O f f i ce  o f  Nuclear Reactor Regulat ion, U.S. 
Nuclear Regulatory Commission (NRC, the  s t a f f ) ,  i n  accordance w i t h  the  Commi s- 
s ion ' s  regu la t ion ,  T i t l e  10 o f  t he  Code o f  Federal Regulations Par t  51, which 
implements the  requirements o f  t he  Nat ional  Environmental P o l i c y  Act o f  1969 
(NEPA). The U. S. Environmental Pro tec t ion  Agency (EPA) and t h e  U.S. Army Corps 
o f  Engineers ( the  Corps) p a r t i c i p a t e d  i n  t he  prepara t ion  o f  t h i s  assessment. 

The r e s t  o f  t he  FES foreword remains unchanged except as fo l lows:  

Mr .  Paul H. Leech i s  t he  NRC Pro jec t  Manager f o r  environmental review o f  t h i s  
p ro jec t .  Should the re  be questions regarding the  content  o f  t h i s  statement, 
M r .  Leech may be contacted by te lephoning 301/492-4503 o r  by w r i t i n g  t o  t h e  
fo l low ing address: 

C l i nch  River  Breeder Reactor Program O f f i c e  
O f f i c e  o f  Nuclear Reactor Regulat ion 
U. S. Nuclear Regulatory Commission 
Washington, DC 20555 

Copies o f  t h i s  statement may be obtained as i nd i ca ted  on t h e  i n s i d e  f r o n t  cover. 
Copies are a l so  a v a i l a b l e  f o r  inspect ion  a t  t h e  NRC Pub l ic  Document Room, 1717 H 
St., NW, Washington, DC; the  Oak Ridge Pub l i c  L ib rary ,  C i v i c  Center, Oak Ridge, 
TN; and the  Lawson McGhee Publ ic  L ib rary ,  500 W. Church St. ,  Knoxv i l le ,  TN. 
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1 INTRODUCTION 

1.1 The Proposed P ro jec t  

The C l i nch  R iver  Breeder Reactor P lan t  (CRBRP) i s  the  demonstration p l a n t  
proposed by t h e  U.S. Department o f  Energy (DOE) under i t s  L i q u i d  Metal Fast  
Breeder' Reactor (LMFBR) Program. 

1.2 The P ro jec t  P a r t i c i p a n t s  

The p r o j e c t  p a r t i c i p a n t s  remain as s ta ted  i n  t h e  F i n a l  Environmental Statement 
(FES), except t h a t  DOE has succeeded the  U.S. Energy Research and Development 
Admin is t ra t ion  (ERDA) as the  lead app l icant .  The app l icants  (sometimes i d e n t i -  
f i e d  as DOE i n  t h i s  document) a l so  inc lude the  P r o j e c t  Management Corporat ion 
(PMC) and the  Tennessee Val l e y  A u t h o r i t y  (TVA). 

1.3 Status o f  t he  P ro jec t  

Completion o f  cons t ruc t i on  was scheduled f o r  l a t e  1981 and i n i t i a l  opera t ion  i n  
1982. However, President  Carter  decided i n  A p r i l  1977 t o  de fe r  any U.S. 
commitment t o  advanced nuclear  technologies t h a t  were based on plutonium. I n  
keeping w i t h  t h a t  decis ion,  t h e  app l icants  requested the  NRC Atomic Safety and 
L icensing Board (ASLB) t o  suspend the  CRBRP 1 icens ing  proceedings, which i t d i d  
i n  May 1977. 

On October 8, 1981, President  Reagan announced t h a t  he was l i f t i n g  t h e  suspen- 
s ion  on commercial reprocessing, and he d i r e c t e d  government agencies t o  proceed 
w i t h  the  demonstration o f  breeder reac to r  technology, i n c l u d i n g  complet ion o f  
t he  CRBRP. Accordingly,  a t  DOE'S request, t h e  ASLB conducted a prehear ing 
conference on February 9 and 10, 1982, f o r  the  purpose o f  resuming the  l i c e n s i n g  
proceedings. 

By l e t t e r  dated November 30, 1981, t he  app l icants  requested the  Commission t o  
author ize,  under T i t l e  10 o f  t he  Code o f  Federal Regulations P a r t  50 Paragraph 12 
(10 CFR 50.12), t he  conduct o f  s i t e  p repara t ion  a c t i v i t i e s  beginnning i n  March 
1982. That request was denied by the  Commission's Order Number CLI-82-4 dated 
March 16, 1982. On May 16, 1982, DOE requested the  Corrmission t o  reconsider  
i t s  Order, bu t  the  Commission, i n  an Order dated May 18, 1982, dec l ined t o  do 
so. 

By l e t t e r  dated J u l y  1, 1982, t he  app l icants  again requested t h e  Commission t o  
au thor ize  the  conduct o f  s i t e  p repara t ion  a c t i v i t i e s  beginning i n  August 1982. 
That request was granted by a Commission order dated August 17, 1982, and s i t e  
c l e a r i n g  began on September 21, 1982. 

Based on NRC's c u r r e n t  p r o j e c t i o n  t h a t  a l i m i t e d  work au tho r i za t i on  cou ld  be 
issued f o r  c e r t a i n  sa fe ty - re la ted  a c t i v i t i e s  i n  August 1983, t h e  app l icants  
now p l a n  t o  complete the  cons t ruc t i on  o f  CRBRP i n  1989. I n i t i a l  r eac to r  
c r i t i c a l i t y  i s  scheduled f o r  February 1990; thus, t he  5-year demonstration 
pe r iod  w i l l  cover t he  years 1990 through 1994. 



1.4 Status o f  Reviews and Approvals 

The l i s t i n g  o f  t he  major documents used i n  the  prepara t ion  o f  t h i s  assessment 
has been expanded t o  inc lude the  Supplement t o  ERDA-1535, issued as DOE/EIS- 
0085-FS i n  May 1982. Add i t iona l  in fo rmat ion  was gained from s i t e  v i s i t s  i n  
January and November 1975, October 1981, and February 1982. 

I n  ER Sect ion 12, the  app l icants  provided an extensive l i s t i n g  o f  l i censes  and 
permi ts  app l i cab le  t o  CRBRP. That l i s t  has been rev ised t o  include: 

Permits and Licenses I s s u i n g  Agencies 

15. Clean Water Act  401 c e r t i f i c a t i o n  Sta te  o f  Tennessee 

16. Permits r e l a t i v e  t o  a i r  qua1 i t y  Sta te  o f  Tennessee 

I n  add i t i on ,  i t em (8) was rev ised as fo l lows:  

8. License f o r  r a d i o  t ransmi t te rs  Nat ional  Telecommunications 
and associated towers and In fo rmat ion  Admin is t ra t ion  

EPA issued a  Pub l i c  Not ice  o f  Proposed Issuance o f  an NPDES Permit  and Considera- 
t i o n  o f  State C e r t i f i c a t i o n  o f  the  NPDES Permit on o r  about June 24, 1982. (The 
proposed NPDES Permit, as amended i n  October 1982, i s  inc luded as Appendix H t o  
t h i s  assessment. ) 

The 401 c e r t i f i c a t i o n  o f  the  NPDES Permit was issued by the  State o f  Tennessee on 
J u l y  15, 1982, and modif ied on September 21, 1982. A copy i s  inc luded i n  Appendix H. 



2 THE SITE AND ENVIRONS 

2 . 1  General Desc r i p t i on  

I n  t he  f i r s t  paragraph, the  second sentence has been cor rec ted  t o  read as 
fol lows: 

Nearby c i t i e s  are Kingston, 7  m i l es  west, and Harriman, 10 m i l es  west- 
northwest. The r e s i d e n t i a l  sec t ions  o f  Oak Ridge a re  9  m i l es  t o  the  
nor theas t  (FES Fig.  2.2). 

As shown i n  FES F igure  2.3, t h e  p l a n t  would cover 292 acres, about o n e - f i f t h  of 
the  1364-acre s i t e .  This  i s  an increase o f  about 50% over t he  195 acres i n d i -  
cated i n  t he  FES and i s  considered i n  Sect ion 4.2.1. One small i n d u s t r i a l  
p l a n t ,  which manufactures neutron absorbers, i s  now loca ted  on a  33-acre parce l  
of land  i n  the  C l i nch  R iver  I n d u s t r i a l  Park adjacent  t o  t he  n o r t h  p l a n t  s i t e  
boundary. The r e s t  o f  t he  112-acre i n d u s t r i a l  park  i s  undeveloped. As i n d i c a t e d  
i n  the  FES, t he  p r i n c i p a l  i n d u s t r i a l  i n s t a l l a t i o n s  i n  t he  area are DOE's Oak 
Ridge Gaseous D i f f u s i o n  P lan t  (ORGDP o r  K-25), DOE's Oak Ridge Nat iona l  Labora- 
t o r y  (ORNL) research and development f a c i l i t i e s ,  t h e  Y-12 area which prov ides 
research and produc t ion  f a c i l i t i e s  f o r  DOE's m i l i t a r y  program, and TVA's Mel ton 
H i l l  Dam (FES Fig. 2.2). 

While the  area has no major spor ts  f a c i l i t y ,  over 60 rec rea t i ona l  s i t e s  had, i n  
a l l ,  about 10,000 people present  du r i ng  the  peak hour i n  1980; over 15,000 a r e  
an t i c i pa ted  i n  t h e  year  2030 (ER Table 2.2-8). There are  f o u r  rec rea t i ona l  
areas w i t h i n  3  m i l es  o f  t he  proposed s i t e ,  i n c l u d i n g  a  smal l  commercial camp- 
ground loca ted  about 1.5 m i l es  south-southeast. A  p u b l i c  access area, which 
accommodates approximately 400 people pe r  day, i s  a l s o  l oca ted  about 1.5 m i l es  
from the  s i t e .  The o the r  two rec rea t i ona l  areas, a  v i s i t o r  ou t l ook  and an 
i n c i d e n t a l  use area, accommodate about 100 people pe r  day each; they are  l oca ted  
about 2.5 m i l es  from the  s i t e .  A  waterfowl refuge i s  8  m i l es  southwest on the  
Tennessee R iver ,  a  w i l d l i f e  preserve i s  a t  Kingston, and p a r t  o f  t he  P a i n t  Rock 
W i l d l i f e  Management Area i s  a l s o  about 8  mi les  southwest. 

The number o f  schools w i t h i n  10 m i l es  o f  the  s i t e  decreased from 22 t o  21  by 
1981, wh i l e  t he  t o t a l  enro l lment  increased t o  8870 students from nea r l y  8000 i n  
1973. A  t o t a l  o f  f o u r  hosp i t a l s ,  l oca ted  a t  Oak Ridge, Harriman, and Loudon, 
are w i t h i n  15 mi les .  

The Norfol  k-Southern Ra i l road serves the  ORGDP by way o f  a  branch from the  1  i n e  
about 2  mi les  northwest of the  s i t e  ( r a t h e r  than 4  m i l es  as s ta ted  i n  t he  FES). 

Wi th in  a  20-mile rad ius  o f  t h e  s i t e ,  12 p u b l i c  water systems and 15 i n d u s t r i a l  
systems draw from surface water,  i n c l u d i n g  the  C l i nch  R ive r  and the  Emory River .  
The c l o s e s t  such withdrawal i s  by DOE, 1.6 mi les  downstream, f o r  ORGDP and the  
C l  i rich R iver  I n d u s t r i a l  Park. Groundwater suppl i e s  13 pub1 i c  systems and many 
residences w i t h i n  t he  20-mile radius.  Over 100 such residences are  w i t h i n  
2  mi les,  a l l  loca ted  south o f  t h e  C l i nch  River.  The. use o f  sur face water f o r  



f i s h i n g  i s  cons idered  i n  Sec t ion  2.7. Commercial t r a f f i c  th rough  t h e  Melton 
H i l l  Dam inc reased  from 1000 tons i n  1966 t o  12,000 t o n s s i n  1980. For t h e  same 
years ,  t h e  numbers o f  r e c r e a t i o n a l  c r a f t  dropped from 1200 t o  284 (ER Sec 2.2). 

Sec t ion  2.8 below f u r t h e r  descr ibes s o c i a l  and community c h a r a c t e r i s t i c s  of t h e  
area. 

2 .2  Regional Demography 

W i t h i n  a  50-mi le  r a d i u s  from t h e  p l a n t ,  K n o x v i l l e  and Oak Ridge a re  t h e  l a r g e s t  
urban cen te rs ,  w i t h  1980 popu la t i ons  of 183,139 and 27,662 r e s p e c t i v e l y ;  16 
o t h e r  cen te rs  have popu la t i ons  between 2500 and 15,000 (ER Table 2.2-1). I n  
1980 t h e  10-mi le  r a d i a l  area had a  r e s i d e n t  p o p u l a t i o n  o f  52,040, and t h e  
50-mi le area, 830,840. The corresponding est imates f o r  2030 a r e  67,580 and 
933,280. F igu re  A2.1 shows p o p u l a t i o n  d i s t r i b u t i o n s  f o r  1980 and 2030, from 0  
t o  10 m i l es  and f rom 10 t o  50 m i l e s  f rom t h e  s i t e .  

The r e s i d e n t  p o p u l a t i o n  w i t h i n  10 m i l es  of t h e  s i t e  i s  increased by t r a n s i e n t s  
us ing  roads, employees t r a v e l  1  i n g  i n t o  t h e  area, and v i s i t o r s  t o  l o c a l  parks o r  
r e c r e a t i o n  areas. The 1980 res iden t -equ i va len t  p o p u l a t i o n  w i t h i n  10  m i l e s  was 
19,640; t h i s  p o p u l a t i o n  i s  expected t o  grow t o  about 30,738 by 2030 (ER Sec 
6.1.4.2.1). Employment a t  t h e  ORGDP, ORNL, and Y-12 f a c i l i t i e s  i s  discussed i n  
Sec t ion  5.8. 

2.3 H i s t o r i c  and Archeo log ica l  S i t e s  and Natu ra l  Landmarks 

The Na t i ona l  Reg i s te r  of H i s t o r i c  Places through March 1982 shows f i v e  s i t e s  
w i t h i n  10 m i l e s  o f  t h e  proposed CRBRP s i t e :  t h e  Leno i r  Co t ton  M i l l  (9.5 m i les ) ,  
t h e  Harriman City H a l l  (10 mi les ) ,  t h e  Roane County Cour t  House a t  K ingston 
(8 m i l es ) ,  t h e  Southwest P o i n t  on t h e  Tennessee R i ve r  southwest o f  K ingston 
(8.5 mi les ) ,  and t h e  X-10 Graph i te  Reactor a t  ORNL (4 mi les ) .  

I n  October 1972 and January 1973, t h e  app l i can t s  had t h e  U n i v e r s i t y  o f  Tennessee 
conduct a  h i s t o r i c a l  reconnaissance s i t e  survey and a  r e e v a l u a t i o n  o f  s i x  archeo- 
l o g i c a l  s i t e s  t h a t  were o r i g i n a l l y  i d e n t i f i e d  i n  a  1941 survey. The h i s t o r i c a l  
survey r e s u l t e d  i n  t h e  i d e n t i f i c a t i o n  of four  farmsteads--recorded as 40RE120, 
40RE121, 40RE122, and 40RE123--and t h e  Hens1 ey Cemetery (40RE119) w i t h i n  t h e  
s i t e  boundaries (FES Fig.  2.7). The s t r u c t u r e  40RE123 was dest royed be fo re  
d e t a i l e d  drawings and photographs of t h e  farmsteads were completed. None of 
t h e  s i t e s  and s t r u c t u r e s  q u a l i f i e d  f o r  i n c l u s i o n  i n  t h e  Na t i ona l  Reg i s te r  of  
H i s t o r i c  Places. The S ta te  H i s t o r i c  P rese rva t i on  O f f i c e r  agreed w i t h  t h i s  con- 
c l u s i o n  a f t e r  rev iew of t h e  r e p o r t  (Schroedl , 1972 and Thomas, 1973) submi t ted  
by Dr. Gera ld  F. Schroedl (FES App C) .  

Tes t  p i t s  were excavated a t  s i x  a r cheo log i ca l  s i t e s  i d e n t i f i e d  as PORE104, 
40RE105, 40RE106, 40RE107, 40RE108, and 40RE124. The t e s t s  i n d i c a t e d  t h a t  
40RE107, 40RE108, and 40RE124 r e q u i r e d  f u r t h e r  study, and t h e  U n i v e r s i t y  o f  
Tennessee con t rac ted  t o  do t h e  a d d i t i o n a l  work. Salvage work was completed i n  
1975 on t he  t h r e e  s i t e s .  S i t e  40RE124 was t h e  most impor tan t  o f  these and 
i n d i c a t e d  in te rment  o f  more than  36 i n d i v i d u a l s .  The m a t e r i a l s  from t h e  s i t e s  
were cura ted  a t  t he  U n i v e r s i t y  of  Tennessee. The r e s u l t s  o f  t h e  i n v e s t i g a t i o n  
have shown t h a t  no remaining s i t e s  were wor thy o f  nominat ion f o r  i n c l u s i o n  i n  
t h e  Nat iona l  Reg is te r  (see t he  S ta te  A r c h e o l o g i s t ' s  l e t t e r  i n  FES App C) .  



Figure A2.1 Popu la t ion  d i s t r i b u t i o n s  w i t h i n  10 and 5 0 , m i l e s  o f  t he  
proposed CRBRP s i t e .  The top  number i n  each sec to r  i s  
t he  t o t a l  f o r  1980; t h e  bottom number i s  t h e  es t imate  f o r  
2030. The t o t a l s  w i t h i n  a.  10-mi le rad ius  i nc lude  r e s i d e n t  
and t r a n s i e n t  popu la t ion .  (Replaces FES Fig.  2.6.) 



I 
I An add i t i ona l  c u l t u r a l  resources study o f  unsurveyed po r t i ons  o f  the  p r o j e c t  

area was conducted i n  t h e  w i n t e r  o f  1981-1982. The survey revealed no h i s t o r i c  
l l  s t r uc tu res  t h a t  would be d i r e c t l y  impacted by the  p r o j e c t  (ER Am X I I I ,  p. 2.3-4). 

Seventeen archeological  s i t e s  and two l o c i  were i d e n t i f i e d ,  a l l  o f  which would 
be avoided by the  cons t ruc t i on  and opera t ion  of the  p lan t .  F ive  o f  t he  s i t e s  

I (SS-2, SS-3, SS-5, T-17, and T-23) were thought t o  be p o t e n t i a l l y  s i g n i f i c a n t .  
I f  present p lans should change and ground d is turbance o f  t he  f i v e  s i t e  areas i s  

I 

an t i c ipa ted ,  t he  app l icants  should contac t  t he  State H i s t o r i c  Preservat ion 
i O f f i c e  and the  NRC before proceeding. (See Appendix C o f  t h i s  assessment f o r  

I 
S tate H i s t o r i c  Preservat ion O f f i c e  agreement w i t h  such cond i t ions . )  No na tu ra l  
landmarks are present  on the  p l a n t  s i t e  o r  i n  the  v i c i n i t y .  

I 

, The add i t i ona l  i n fo rma t ion  above does n o t  change the  assessment i n  the  FES t h a t  
cons t ruc t i on  o f  the  CRBRP i s  u n l i k e l y  t o  impact c u l t u r a l  resources on s i t e  o r  

I 
i n  t he  v i c i n i t y  (Sec 4.2.1 and 5.1). 

2.4 Geology 

This sec t i on  of the  FES has been r e w r i t t e n  f o r  c l a r i f i c a t i o n  b u t  no s i g n i f i c a n t  
changes have been made i n  the  data presented. 

The proposed CRBRP s i t e  l i e s  i n  the  Va l l ey  and Ridge Physiographic Province. 
The reg ion  i s  charac ter ized by rugged t e r r a i n  o f  subpara l le l  r idges  w i t h  
i n te rven ing  va l leys .  I n  the  s i t e  v i c i n i t y ,  t he  major r idges  (Chestnut Ridge t o  
the  northwest and Dug-Hood Ridge t o  the  southeast) c r e s t  between 900 and 
1200 ft. The ground surface o f  the  v a l l e y  between these r idges,  known l o c a l l y  
as Poplar Springs Va l l ey  and Bethel Val ley,  cons is ts  o f  r o l l i n g  h i l l s  which 
range between e levat ions  o f  750 and 800 ft. The proposed s i t e  i s  on a  broad 
b u t  small peninsula formed by the  meanders o f  the  C l inch  River.  W i th in  the  

I 
s i t e  boundaries, Chestnut Ridge i s  comprised o f  two nor theast- t rending sub- 
o rd ina te  r idges,  which reach a  maximum e l e v a t i o n  o f  about 900 ft. I n  the 1 v a l l e y  formed by these subridges, a  topographic saddle r i s e s  t o  about 800 ft. 

I The v a l l e y  slopes from t h i s  saddle i n  both the  nor theast  and southwest d i rec-  
t i o n s  down t o  the  C l inch  River  (normal summer pool e leva t i on  i s  741 ft). 
Surface drainage o f  t he  s i t e  occurs along these slopes. Subsurface drainage 
takes p lace a long solut ion-enlarged j o i n t s  i n  areas d i r e c t l y  under la in  by 
1  imestone and do1 omi te.  

The proposed s i t e  i s  i n  the  Southern Va l l ey  and Ridge Tectonic Province near 
t he  western border o f  t he  Appalachian geosyncl ine, which was formed du r ing  the  
Paleozoic Era (570 m i l l i o n  years before present  (mybp) t o  225 mybp). The 
sedimentary rocks w i t h i n  the  Appalachian geosyncl ine were fo lded and f a u l t e d  
dur ing  the Paleozoic Era and are  now t i l t e d  t o  the southeast a t  an angle o f  
about 30°. Since the  Paleozoic Era, the  dominant geologic  processes a t  the  
s i t e ,  besides the  general u p l i f t  o f  the  region,  have been weathering and 
erosion, w i t h  sediment accumulation r e s t r i c t e d  t o  te r race  and f l o o d p l a i n  
deposits o f  t he  C l inch  River.  

1 

The proposed s i t e  i s  between two major reg iona l  t h r u s t  f a u l t s ,  t he  Copper Creek 
f a u l t ,  about 3000 f t  southeast o f  the  s i t e ,  and the  Whiteoak Mountain f a u l t ,  
1.7 mi les  northwest o f  t he  s i t e .  No evidence o f  any post-Paleozoic a c t i v i t y  
associated w i t h  these f a u l t s  has been found. The app l icants  performed rad io-  
me t r i c  da t i ng  (potassium argon) analyses o f  t he  f a u l t s  and found them t o  be a t  
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l e a s t  285 m i l l i o n  years o ld.  This f i nd ing  i s  cons is ten t  w i t h  o ther  age da t i ng  
of t h r u s t  f a u l t s  i n  t he  Va l l ey  and Ridge. 

The proposed s i t e  i s  under la in  by s i l t s t o n e s ,  l imestones, and dolomites of 
Ordovician Age (500 mybp t o  430 mybp). The rock i n  t he  v i c i n i t y  o f  the  pro- 
posed Category I st ruc tu res  i s  o v e r l a i n  by 1 f t  t o  about 60 f t  o f  c l a y  res idua l  
soi  1. 

Several minor f a u l t s  and fo lds  were found dur ing  s i t e  i nves t i ga t i ons .  Displace- 
ments on the  f a u l t s  range from a  few inches t o  several f e e t .  Minor fo lds  were 
a lso  i d e n t i f i e d  which had wavelengths and amplitudes o f  several f ee t .  A l l  of 
these s t ruc tu res  are i n t e r p r e t e d  t o  have formed dur ing  l a t e  Paleozoic a t  t he  
same t ime as the  regional  f a u l t s .  

Four sets o f  j o i n t s  were mapped a t  t h e  s i t e .  The f i r s t  two sets have s t r i k e s  
s i m i l a r  t o  t h a t  o f  the  bedding (N52OE) and d i p  37O southeast and 58O northwest, 
respect ive ly .  The t h i r d  and f o u r t h  se t  o f  j o i n t s  have s t r i k e s  perpendicular  t o  
the  bedding and d i p  80° southwest and 75O nor theast ,  respect ive ly .  The j o i n t s  
are spaced about 1 t o  6  f t  apar t .  Most o f  the  j o i n t s  are h a i r l i n e  f rac tu res  
w i t h  surfaces t h a t  are s ta ined by weathering. The most pronounced weathering 
and s o l u t i o n  a c t i v i t y  have been i d e n t i f i e d  w i t h i n  outcrop bands o f  l imestone 
and dolomite. Weathering and so lu t i on ing  have advanced from these outcrops 
downward along s teep ly  i n c l i n e d  j o i n t s  and bedding planes, developing s o i l  
seams and c a v i t i e s .  It was found dur ing  i nves t i ga t i ons  t h a t ,  where unweathered 
s i l t s t o n e s  over lay l imestones and dolomites, weathering was minimal and there  
were no s o l u t i o n  features.  The p l a n t  i s  t o  be founded on t h a t  type o f  rock. 

2.5 Hydro1 ogy 

2.5.1 Surface Water 

Data regarding the  Melton H i l l  Dam have been revised. Based on 1963-1979 
discharge records f o r  t he  dam, the  average f low o f  t he  r i v e r  i s  about 5380 c f s  
a t  the  s i t e .  The maximum hour ly  average re lease was 54,960 c f s  on A p r i l  5, 
1977, and t h e  maximum d a i l y  average re lease was 34,966 c f s  on January 11, 1974, 
(ER Sec 2.5.1.2 and PSAR Sec 2.4.1.2.4). These f i gu res  are  12 t o  30% higher  
than repor ted i n  the  FES, b u t  they do not  s i g n i f i c a n t l y  a f f e c t  the  impact as- 
sessments i n  FES Chapters 4  and 5. I n  a d d i t i o n  t o  the  i n f l uence  o f  the  Melton 
Hi 11, Watts Bar, and F o r t  Loudon Dams discussed i n  the  FES, r i v e r  f l o w  now a1 so 
i s  in f luenced by the  newly constructed Tel l i c o  Dam. Flow reversa l  cou ld  occur 
as a  r e s u l t  o f  abrupt shutdown o f  the  Melton H i l l  and Watts Bar Dams and by re -  
lease o f  water from the  F o r t  Loudon and T e l l i c o  Dams. The 1963-1979 f l ow  data 
fo r  Melton Hi1 1  Dam show t h a t  near ly '  a1 1  monthly averages exceeded 1000 c f s ,  
except f o r  per iods o f  no f l ow  (ER Table 2.5-2). No extended per iods of zero 
f low are a n t i c i p a t e d  i n  t he  fu tu re ;  however, t he  app l icants  s ta te :  "Should the  
need a r i s e  f o r  any regu la t i on  a t  Melton H i l l  Dam which would r e s u l t  i n  extended 
periods of zero release, the  operat ions ( a t  CRBRP) would be coordinated t o  meet 
f low requirements a t  the  CRBRP s i t e "  (ER Sec 2.5.1.3). 

Water temperatures were measured a t  C l inch  River  M i l e  (CRM) 21.6 between May 
1963 and August 1979. The maximum temperature observed dur ing  t h i s  pe r iod  o f  
record was 78OF, and the  minimum, 33OF. Table A2.1 shows the  average d a i l y  
maximum, minimum, and mean r i v e r  temperatures f o r  each month from 1963 t o  1979. 



These f igures  are rev ised s l i g h t l y  from those i n  t he  FES (ER Table 2.5-7), b u t  
t he  changes are  no t  s i g n i f i c a n t .  

Table A2.1 Average d a i l y  maximum, minimum, and mean r i v e r  temperatures 
f o r  each month, 1963-1979" 

Jan Feb Mar Apr May Jun J u l  Aug Sep Oct Nov Dec 

Maximum 44 44 50 56 62 65 66 67 69 66 58 50 

Minimum 42 42 44 54 60 63 64 65 66 64 56 47 

Mean 43 43 48 55 6 1  64 65 66 67 65 57 48 

*CRM 21.6; temperatures i n  OF. 

2.5.2 Groundwater 

The second sentence i n  t h i s  sec t i on  has been changed t o  read: "The weathered 
bedrock i s  about 30 t o  60 f t  t h i c k  and under l ies  a  c l a y  overburden t h a t  
averages 17 f t  i n  thickness." 

2.5.3 F loodp la in  E f f e c t s  

Executive Order 11988, signed i n  May 1977, requ i res  t h a t  t he re  should be no 
cons t ruc t ion  i n  t he  base f l o o d p l a i n  unless the re  i s  no p r a c t i c a b l e  a l t e r n a t i v e .  
The necessary cons t ruc t ion  i n  t he  f l o o d p l a i n  should be analyzed t o  determine 
i t s  environmental e f fec t s  and t h e  p o t e n t i a l  f o r  a l t e r e d  f l o o d  f lows and l e v e l s .  
The base f l o o d p l a i n  f o r  the  purposes o f  t h i s  study i s  de f ined as the  lowland 
and r e l a t i v e l y  f l a t  area ad jo in ing  the  C l inch  River  t h a t  i s  sub jec t  t o  a  1% o r  
g reater  chance o f  f l ood ing  i n  any g iven year (100-year f l oodp la in ) .  

C l inch  River ,  Grassy Creek, and several i n t e r m i t t e n t  streams f low through the  
s i t e .  The 100-year f l o o d p l a i n  on the  C l i nch  R iver  and Grassy Creek i s  shown i n  
Figures A2.2 and A2.3. Construct ion a c t i v i t i e s  proposed i n  the  100-year f l ood -  
p l a i n  inc lude a  l i m i t e d  amount o f  c l e a r i n g  and grubbing, and a c t i v i t i e s  r e l a t e d  
t o  the  cons t ruc t ion  o f  t he  r u n o f f  t reatment ponds, t h e  i n take  and pumphouse, 
t he  barge-unloading ramp, and t h e  discharge s t ruc tu re .  

P lan t  features located i n  the  100-year f l o o d p l a i n  would be the  t reatment  ponds, 
r i v e r  in take and pumphouse, barge-unloading f a c i l i t y ,  and the  i n take  and d i s -  
charge s t ruc tu re .  A l l  b u t  one o f  the  s i x  treatment ponds (Pond C ,  NPDES 005) 
w i l l  be removed a f t e r  cons t ruc t i on  i s  complete. 

I n  add i t i on ,  t he  p l a n t  access road and r a i l s p u r  would cross a  p o r t i b n  of t h e  
100-year f l oodp la in .  A temporary storage area would be b u i l t  downstream from 
the  s i t e  a t  about C l inch  River  M i l e  13.8, and i t  would occupy a  p o r t i o n  o f  t h e  
100-year f l oodp la in .  This  area has been used p rev ious l y  f o r  cons t ruc t ion  
storage, and i t  has a l ready been l a r g e l y  graded and s t a b i l i z e d ,  so there  would 
be a  minimum o f  disturbance t o  the f l oodp la in .  



Source: Q240.1R-6 



source : ER Response to '4240 . l -R-6  

Figure A2.3 Proposed CRBRP barge-unl oadi ng f a c i  1 i t y  , . 
100-year f 1 oodpl a i  n 



cons t ruc t i on  of t he  p l a n t  would n e i t h e r  increase r u n o f f  t o  nor  c o n s t r i c t  f l o w  
i n  the  C l i nch  R iver  s i g n i f i c a n t l y .  None o f  t he  p l a n t  fea tures  loca ted i n  t he  
f l oodp la in  would increase f loodf lows o r  change the  f l o o d  l e v e l  measurably. 
Furthermore, t he re  do no t  appear t o  be reasonable a l t e r n a t i v e s  t o  these fea- 
t u res  which, by necessi ty ,  must be loca ted adjacent t o  o r  i n  t he  C l i nch  River.  

The s t a f f  t he re fo re  concludes t h a t  the  p l a n t  cons t ruc t i on  i n  t he  f l oodp la in  
w i l l  no t  have a  s i g n i f i c a n t  adverse e f f e c t  on the  r i v e r  and i s  cons is ten t  w i t h  
the  guidance o f  Execut ive Order 11988. 

A d d i t i o n a l l y ,  sa fe t y - re la ted  components o f  the  p l a n t  a re  designed and w i l l  be 
constructed f o r  p r o t e c t i o n  aga ins t  a l l  poss ib le  f l o o d i n g  cond i t ions  i n c l u d i n g  
the  probable maximum f l o o d  (PMF) and the  design-basis f l o o d  l e v e l  t h a t  r e s u l t s  
from t h e  pos tu la ted  seismic f a i l u r e  o f  N o r r i s  Dam, a  f lood considerably more 
severe than t h a t  addressed by the  Execut ive Order. 

2.6 Meteorol ogy 

Meteorol og i ca l  data regard ing  the  s i t e  have been updated. 

On 30 t o  46 days annual ly ,  temperatures may be expected t o  reach 90°F o r  
h igher .  

A maximum 24-hr t o t a l  o f  7.75 i n .  o f  p r e c i p i t a t i o n  was recorded a t  t he  X-10 
s t a t i o n  s i t e  (ER Sec 2.6.2.4), and a  maximum 24-hr snowfal l  t o t a l  o f  12 i n .  
was recorded a t  Oak Ridge. Data i n d i c a t e  t h a t  heavy f o g  ( v i s i b i l i t y  0.25 m i l e  
o r  l ess )  occurs on about 34 days annual ly  a t  t he  weather o f f i c e  l oca t i on .  Such 
occurrences may be more f requent  a t  t he  proposed p l a n t  s i t e ,  which i s  nearer t h e  
r i v e r .  Wind speed and d i r e c t i o n  d i s t r i b u t i o n s  (wind roses), based on February 17, 
1977 t o  February 16, 1978 data c o l l e c t e d  on s i t e  a t  t he  33- and 200- f t  above- 
ground l eve l s ,  a re  presented i n  F igure  A2.4 (ER F igs  2.6-4 and -9). Onsi te data 
used i n  determin ing the  d ispers ion  fac to rs  f o r  r a d i o l o g i c a l  dose assessments (Sec- 
t i o n  5.7) were c o l l e c t e d  dur ing  the  pe r iod  from February 17, 1977 t o  February 17, 
1978 (Sect ion 6.1.3). These new data are  considered t o  be the  best  c o l l e c t e d  
and do n o t  dev ia te  markedly from e a r l i e r  data. 

Footnote (a) o f  Table 2.3 i n  the  FES should now read "Source: ER, Tables 2.6-4 
and 2.6-24." 

2.7 Ecology 

2.7.1 T e r r e s t r i a l  Ecology 

2.7.1.1 F lo ra  

Cimic i fuga r u b i f o l  i a  and Saxifraga careyana are  the  on l y  p l a n t  species known t o  
be on the  proposed CRBRP s i t e  t h a t  may a t  some t ime i n  the  f u t u r e  be l i s t e d  as 
threatened' or '  endangered, according. t o  the  U. S. F i s h  and W i  l d l  i f e  Serv ice (see 
Appendix B; see a l s o  Sect ion 4.4 f o r  a  d iscussion o f  impacts). 



33-FOOT LEVEL 200-FOOT LEVEL 

*Value denol es dverage wind speed f o r  each sector (n:i les r e r  hour ) .  

Figure A2.4 Annual wind roses from CRBRP permanent meteorological tower data fo r  
February 17, 1977 through February 16, 1978 (replaces FES Fig. 2.9) 



2.7.1.2 Fauna 

2 7 . 1 . 2 . 1  Mammals 

(2) Furbearers 

I n  a d d i t i o n  t o  those mammals discussed i n  the  FES, bobcats have been observed 
several t imes on t h e  Oak Ridge reservat ion.  

(3) Threatened Species 

The on ly  mammal now 1 i s t e d  as endangered t h a t  might occur on the  proposed s i t e  
i s  the  gray b a t  (Myotis gr isencens; see Appendix B), bu t  t o  date feeding 
i n d i v i d u a l s  have no t  been found on t h e  s i t e  nor on t h e  Oak Ridge reservat ion  
(ER Sec 2.7.1.4.1). Caves c u r r e n t l y  u t i l i z e d  by t h e  grey b a t  f o r  h ibernat ing  
and f o r  ma te rn i t y  a re  w i t h i n  1 week's t r a v e l  t ime o f  t he  s i t e .  Therefore, the  
grey ba t  could, on occasion, u t i l i z e  t h e  C l inch River  i n  the  v i c i n i t y  of t he  
s i t e  as feeding hab i ta t .  However, t h e  s t a f f  concludes t h a t  const ruc t ion  and 
operat ion a c t i v i t i e s  a t  C l i nch  R iver  would not  r e s u l t  i n  s i g n i f i c a n t  d e t e r i o r a t i o n  
o f  p o t e n t i a l  feeding h a b i t a t  ( i .e . ,  insects)  along t h e  C l inch River  and, there- 
fo re ,  cons t ruc t i on  and opera t ion  a c t i v i t i e s  would n o t  a f f e c t  t he  grey bat.  

2.7.1.2.2 B i r d s  

Of t he  125 b i r d  species observed on the  s i t e ,  on l y  the  ba ld  eagle (Hal iaeetus 
leucocephalus) i s  on t h e  Federal l i s t  o f  endangered species and considered 
endangered by t h e  Sta te  o f  Tennessee (see Appendix 0). I n  add i t i on ,  f ou r  o ther  
b i r d  species considered by the  s t a t e  t o  be threatened and/or endangered have 
been observed: the  sharp-shinned hawk (Accipter  s t r i a t u s ) ,  Cooper's hawk- 
(Accipter  cooper i i ) ,  marsh hawk (Circus cyaneus), and the  American osprey. A l l  
f i v e  r a r e  species are on t h e  Oak Ridge Reservation (ER Table 2.7-15). No 
nest ing  a c t i v i t i e s  o f  these f i v e  species have been observed on the  CRBRP s i t e .  

2.7.2 Aquat ic  Ecology 

This ma te r ia l  has been r e w r i t t e n  t o  a i d  reader understanding and t o  provide 
updated informat ion.  

Water q u a l i t y  i s  s i m i l a r  t o  t h a t  o f  southeastern U.S. r i v e r s  (Geraghty e t  a l . ,  
I 

1973). Tota l  and f e c a l  c o l i f o r m  counts taken i n  the  t a i l r a c e s  o f  N o r r i s  and 
Melton H i l l  Dams i n  1967 (Sect ion 2.5) are below the  maximum al lowable l i m i t  o f  
5000/100 m l  MPN (most probable number) f o r  any one water sample requ i red  by the  
Sta te  o f  Tennessee (TWQCB, 1973) f o r  t he  p r o t e c t i o n  o f  f i s h  and aquat ic  l i f e .  
Surface water samples i n  t h q  v i c i n i t y  o f  the  proposed s i t e  were c o l l e c t e d  a t  
th ree loca t ions  i n  the  C l inch River  n ine  times du r ing  1974-75. The water 
samples were analyzed f o r  standard p la te ,  t o t a l  co l i fo rm,  feca l  co l i f o rm,  and 
feca l  streptococcus. Maximum values f o r  a l l  counts were observed du r ing  March; 
t h i s  was probably a t t r i b u t a b l e  t o  b a c t e r i a l  r u n o f f  from land as a r e s u l t  o f  
heavy r a i n  j u s t  before the  sampling. Fecal co l  i f o r m  and t o t a l  co l  i f o r m  MPN/100 m l  
ranged from <4 t o  1000 and <5 t o  2300, respect ive ly .  , 

The phytoplankton community was sampled f o r  the  CRBRP from March 1974 through 
A p r i l  1975 and i s  represented by 157 species. The diatoms (Chrysophyta) were 



t he  most numerous taxon from March through May; t he  percent  abundance decreased 
i n  June and J u l y  and increased dur ing  August and September. The blue-green 
algae (Cyanophyta) were present i n  May; t he  percent  abundance increased i n  June 
and Ju l y ,  when they became the  most dominant taxon, and decreased i n  August and 
September. The green algae (Chlorophyta) were a small percentage o f  t h e  t o t a l  
number o f  organisms from May through J u l y  and increased s i g n i f i c a n t l y  i n  August 
and September. Two o ther  d i v i s i o n s  o f  phytopl  ankton--eugl enoids (Eugl enophyta) 
and d i n o f l a g e l l a t e s  (Pyrrophyta)--were present  b u t  i n  r e l a t i v e l y  low numbers. 
From May t o  January a l l  f i v e  phytoplankton d i v i s i o n s  were present.  Phytoplankton 
dens i t i es  ranged from 190 t o  2940 ce l l s /ml  i n  the  range g iven f o r  TVA water 
bodies (Taylor ,  1971). D i v e r s i t y  i nd i ces  (Shannon-Wiener) were n o t  s i g n i f i -  
c a n t l y  d i f f e r e n t  among s t a t i o n s  and sampling periods. Mean ch lo rophy l l  a 
concent ra t ion  f o r  June through A p r i l  was 3.6 mg/m3 and ranged from 2.2 t o  
6.0 mg/m3, t y p i c a l  o f  TVA water bodies ( i b i d ) .  A mean r a t i o  o f  1.4 t o  1 was 
determined f o r  the  pheophytin a content  o f  phytoplankton. Pheophytin a i s  t he  
na tu ra l  degradat ion product of -ch lorophyl l  a. The r a t i o  o f  pheophyt in a t o  
ch lo rophy l l  a i s  the  r a t i o  o f  o p t i c a l  densiTies be fore  and a f t e r  a c i d i f y i n g  the  
pigment ex t rac t .  A r a t i o  o f  1.0 t o  1 ind i ca tes  the  presence o f  o n l y  pheophyt in 
a, whereas a r a t i o  o f  1.7 t o  1 ind i ca tes  t h a t  t he  samples are  f r e e  o f  pheophyt in - 
a (EPA, 1973). Because a mean r a t i o  o f  1.35 t o  1 i s  midway between 1.0 and - 
1.7, t he  phytoplankton populat ion can be considered t o  c o n s i s t  o f  both decaying 
and nondecaying i n d i v i d u a l s .  

The 1975 study conducted by Exxon Nuclear Company (Exxon, 1976) j u s t  downstream 
o f  t he  proposed CRBRP s i t e  revealed a dominance o f  Chrysophytes du r ing  the  
growing season from A p r i l  through October. Both the  CRBRP study and t h e  Exxon 
Nuclear study described a s i n g l e  midsummer peak i n  abundance o f  phytoplankton. 
An Oak Ridge study (Loar and Burkhart ,  1981), a l so  downstream o f  t h e  s i t e ,  
conducted i n  1977-78, observed two pulses o r  peaks i n  phytoplankton abundance, 
one i n  l a t e  spr ing  and one i n  e a r l y  fa1 1. D i f fe rences i n  sampling frequency, 
c o l l e c t i o n  methodology, preservat ion,  and ana lys is  make d e t a i l e d  comparisons o f  
t he  th ree  studies impossible; however, i t  can be concluded t h a t  t he  phytoplank- 
t o n  community--its abundance and i t s  annual succession-- is t y p i c a l  o f  a Tennes- 
see r i v e r i n e  s i t u a t i o n .  

A t o t a l  o f  8 1  zooplankton species were i d e n t i f i e d  from the  C l i nch  R iver  a t  t he  
s i t e  from March 1974 through A p r i l  1975, o f  which 57 species were r o t i f e r s  and 
24 arthropods. The arthropods consis ted main ly  o f  cladocerans and copepods. 
The number o f  zooplankters ranged from l / l i t e r  t o  2 0 6 / l i t e r .  Highest dens i t i es  
were recorded i n  May, w i t h  lowest dens i t i es  occur r ing  i n  March. Seasonal 
v a r i a t i o n s  i n  the C l inch  River  zooplankton are as fo l lows:  r o t i f e r s  dominate 
numer ica l l y  dur ing  e a r l y  spr ing  and summer, b u t  decrease dur ing  the  co lde r  
months; cladocerans are abundant from March through October; copepods are  
present  throughout most o f  the  year ,  even though no t  abundant, except poss ib l y  
du r ing  the  warmer months (ER Sec 2.7.2.4.3). D i v e r s i t y  i nd i ces  were n o t  
s i g n i f i c a n t l y  d i f f e r e n t  between s ta t i ons ,  b u t  June-September mean d i v e r s i t y  
i nd i ces  were h igher  than those f o r  March o r  May. Some v e r t i c a l  s t r a t i f i c a t i o n  
does occur among the  r o t i f e r  species, b u t  l i t t l e  occurs among the  ar thropod 
species. I n  September and November r o t i f e r s  were up t o  th ree  times more 
abundant i n  the  surface samples than i n  the  bottom samples. 

Between 1973 and 1978 th ree  add i t i ona l  surveys on zooplankton were conducted on 
the  C l i nch  River  i n  the  v i c i n i t y  o f  the  proposed s i t e ;  they are summarized i n  
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Loar and Burkhart (1981). Considerable var iabi  1 i t y  between ,studies i n  zoopla?k- 
ton abundance was reported; i t  i s  possibly the r e s u l t  of differences i n  sampling 
methodology, discharge regime, or  natural var iab i  1 i ty.  

Periphyton (attached a1 gae) sampl es were col  lected from March 1974 through M ~ Y  
1975, w i t h  149 species present, representing 5 phyla. Diatoms were the most 
numerous per iphyton organisms , w i th  b l  ue-green a1 gae, green a1 gae, d i  nof 1 agel- 
lates,  and euglenoids i n  decreasing order of abundance. The mean number of 
a lgal  c e l l s  (no./cm2) ranged from 1.1 x 105 t o  3.9 x 106. D i ve rs i t y  ind ices 
showed no apparent d i f ferences between s ta t ions o r  seasons. The seasonal pat-  
te rn  of abundance i s  t y p i c a l  f o r  these organisms. Diatoms had high dens i t ies  
i n  spr ing and lower dens i t ies  i n  October. During the fa1 1 and winter  blue-green 
algae decreased as expected. Diatoms were the numerically dominant form i n  
the winter  months, w i t h  blue-greens and greens present i n  lesser amounts. Mean 
values of ch lo rophy l l  2 ranged from 8.4 t o  55.8 mg/m2 for  the per iod between 
May 1974 and May 1975. The mean value for  pheophytin a for  a l l  samples analyzed 
was 1.6, i n d i c a t i n g  a nondecaying photosynthet ical ly  ac t i ve  community. 

Both the Exxon Nuclear study (Exxon, 1976) and the Oak Ridge study (Loar and 

I 
Burkhart, 1981) reported s i m i l a r  successional patterns of abundance and domi- 
nance cons is t ing o f  d i  atom-domi nated communities during the w in te r  and spr ing 
and a s h i f t  towards dominance by green and blue-green algae i n  summer and ear l y  
fa1 1. 

Few aquatic macrophytes were found i n  the v i c i n i t y  of the s i t e  dur ing the 
baseline survey. A few strands of Eurasian water m i  l f o i  1 were co l lec ted,  bu t  
t h e i r  o r i g i n  cou ld  n o t  be i d e n t i f i e d .  Also occasional growths o f  bryophytes 
and l i ve rwor ts  were encountered i n  the l a t e  spring and summer. The sparse 
growth of macrophytes i s  a t t r i b u t e d  t o  l i m i t e d  l i g h t  penetrat ion i n  the  water, 
steep shore1 i nes , f 1 u c t u a t i  ng r i v e r  water levels,  and changing current  ve loc l -  
t i e s  (ER Sec 2.7.2.4.6). I n  August 1980, macrophyte growth was observed t o  be 
more extensive . than dur ing  t h e  base1 ine  per iod (ER Sec 2.7.2.5). During the 
Oak Ridge Survey i n  1977-78, several small beds o f  Potamogeton were observed 
along the banks o f  t he  r i v e r  a t  CRM 15. 

Benthic macroi nvertebrates (benthos) toll ected by dredging during the basel i ne 
study included t h e  mol lusks , annel ids ,  flatworms, and insects. Insects,  
p r ima r i l y  midge la rvae  (Chironomide), were the dominant group i n  terms of t o t a l  
number of species c o l  1 ected, whi l e  moll usks--almost exclusively the As ia t i c  
clam (Corbicula sp. )--were t h e  dominant group i n  terms o f  t o t a l  numbers of 
organisms and biomass. 

Approximately 80 taxa  were c o l l e c t e d  from the Clinch River between March 1972 
through May 1975. Dens i t i es  O f  benthic organisms ranged from 75 organisms/m 
i n  March 1974 t o  784 i n  Apri  1 1975. D ivers i t y  indices re f l ec ted  the low 
d i v e r s i t y  of ben th ic  macroi nver tebrates i n  the v i c i n i t y  o f  the s i t e .  Several 
co l lec t ions cons is ted e n t i  r e l y  of  Corbicula sp. Substrate type i s  a s i g n i f i -  
cant factor a f f e c t i n g  benthos d i  s t r i  but ion (EPA, 1973). Three types of sub- 
strates-- f ine sand, sand, and gravels--were i den t i f i ed  f o r  the C l  i nch  River 
near the s i t e .  Annel ids,  ma in l y  Limnodrilus, were the dominant form i n  the 
sediments, w i t h  t h e  m o l l  usk Corb i  cu l  a sp. and the coelenterate hydra dominant 
i n  the coarse sand and g r a v e l  , respect ive ly .  Biomass, expressed as composite 



biomass and ash-free d r y  weight,  was estimated f o r  samples w i t h  clams ( s h e l l  
included) and samples w i thou t  clams. Biomass o f  t h e  samples ranged from 2 t o  
11,400 mg/m2 w i t h  the  clams and 0 t o  165 mg/m2 w i thou t  the  clams. 

Although the  most abundant benth ic  macroinvertebrate c o l l e c t e d  dur ing  the  survey 
was Corbicula sp., w i t h  dens i t i es  ranging from about 20 t o  500 organisms/m2, 
such dens i t i es  are low i n  comparison w i t h  o ther  s t re tches  o f  the  Tennessee 
system and elsewhere where dens i t i es  as h igh  as 65,000/m2 have been repor ted  
( S i n c l a i r ,  1970). The r e l a t i v e l y  low dens i ty  o f  Corbicula sp. i n  the  v i c i n i t y  
o f  t he  s i t e  i s  p r i m a r i l y  the  r e s u l t  o f  the  hardpan substrate,  deep water, and 
c o l d  release from Melton H i l l  Dam. Higher dens i t i es  are known t o  occur i n  t he  
overbank area upstream o f  the  s i t e  (Copeland, 1981) and are expected t o  produce 
l a rge  numbers o f  la rvae i n  t h e  v i c i n i t y  o f  the  s i t e .  

A r t i f i c i a l  substrates were a lso  used t o  assess the  macroinvertebrates. Chiro- 
nomid la rvae represented more than 50 percent o f  t he  67 species i d e n t i f i e d .  
Biomass values ranged from 39 t o  1260 mg/m2. Mean biomass increased throughout 
the  surnmer t o  September, decreased t o  a low i n  January, and then increased i n  
the  spr ing.  The A s i a t i c  clam was the  dominant macroinvertebrate c o l l e c t e d  i n  
terms o f  biomass. (For more d e t a i l e d  biomass values, lengths, and l i f e  h i s t o r y  
o f  t h i s  taxon, r e f e r  t o  ER Sec 2.7.2.4.5.) 

Morton.(1978), under con t rac t  w i t h  Exxon Nuclear, repor ted  on the  r e s u l t s  o f  a 
benth ic  macroinvertebrate study j u s t  downstream o f  the  proposed CRBRP s i t e .  He 
found a s i m i l a r  d i s t r i b u t i o n  and abundance o f  organisms, w i t h  the  most f requent  
numer ica l l y  dominant organism being Corbicula sp. and the  greates t  number o f  
taxa  i n  t he  Chironomidae. Morton concluded t h a t  benth ic  macroinvertebrates are  
l i m i t e d  i n  t h i s  reg ion  p r i n c i p a l l y  by the  r a p i d  f l u c t u a t i o n  i n  the  f l o w  volume 
as a r e s u l t  o f  t he  operat ion o f  Melton H i l l  r e s e r v o i r  and the  at tendant  decrease 
i n  hab i tab le  area. 

Benthic macroinvertebrate communities i n  the  C l inch  River,  i n  the  v i c i n i t y  o f  
the  Oak Ridge Gaseous D i f f u s i o n  Plant ,  were sampled dur ing  1977-78 between 
CRM 10.5 and 15 (Sasson, 1981). Fewer taxa  were taken dur ing  the  course o f  
t h i s  study than repor ted  by Morton (1978) and the  app l icants  (ER Sec 2.7.2.4.5). 
D i s t r i b u t i o n  and abundance o f  the  dominant species, however, were s i m i l a r  t o  
the  e a r l i e r  two studies.  

F le tcher  (1977) prov ided a check l i s t  o f  76 species o f  f i s h  known from the  C l i nch  
R iver  i n  the  v i c i n i t y  o f  the  s i t e .  The app l icants  repor ted (ER Sec 2.7.2.4.7) 
34 species o f  f i s h  c o l l e c t e d  from the  C l i nch  River  by e lect roshocking and g i l l  
n e t t i n g  from March 1974 through January 1975. F le tcher ,  using the  same gear i n  
monthly sampling from May 1975 through A p r i l  1976, repor ted 50 species o f  f i s h  
c o l l e c t e d  from the  C l inch  River  below Melton H i l l  Dam. Loar e t  a l .  (1981) and 
Loar (1981), a l s o  us ing the  same gear i n  1977-80, repor ted 29 species from the  
C l inch  River  above and below the  proposed CRBRP s i t e .  A compos i te . l i s t  o f  species 
from these s tud ies  i s  presented i n  Table A2.2. 

Sampling conducted by the  app l icants  i n  1974-75 revealed t h a t  g izzard  and 
t h r e a d f i n  shad were the  numer ica l ly  dominant species and accounted f o r  45% o f  
the  t o t a l  catch. The sk ip jack  h e r r i n g  comprised 15% o f  the  weight o f  the  t o t a l  
catch and represented the  greates t  biomass o f  any species. The same dominance 
i n  number of specimens taken was found by F le tcher  (1977); however, sauger, carp, 



Table A2.2 F i sh  species taken from the  C l i nch  R iver  
below Melton H i l l  Dam i n  the  v i c i n l t y  
of the  proposed CRBRP S i t e  

S c i e n t i f i c  name Common name 

Family - Polyodontidae 

Polyodon spathula 

Family - Lepisosteidae 

Lepisosteus oculatus 
Lepisosteus osseus 

Family - Clupeidae 

A1 osa chrysoch lor i  s 

Family - Hiodontidae 

Hiodon te rg i sus  

Fami l y  - Cypri  n i  dae 

Cyprinus carp io  
Hybopsi s s to rer iana 
Notemigonus crysoleucas 
-- 

Notropi  s ardens 
Notropi  s a t h e r i  noides 
Notropis  sp i lop terus  
P ime~ha les  notatus 
Pimephales v i g i l a x  

Fami 1 y - Catos tomi dae 

Carpiodes carp io  
Carpiodes c y p r i  nus 
Catostomus commersoni 
Hypentelium n ig r icans  
I c t i o b u s  bubalus - 

I c t i o b u s  c y p r i n e l l  us 
I c t i o b u s  n ige r  
M i  nytrema me1 anops 
Moxostoma anisurum 
Moxostoma carinatum 
Moxostoma duquesnei 
Moxostoma erythrurum 

Family - I c t a l u r i d a e  

I c t a l u r u s  punctatus 
P y l o d i c t i s  o l i v a r i s  

Paddlef ish 

Spotted gar 
Longnose gar 

Sk ip jack  h e r r i n g  
Gizzard shad 
Threadf in  shad 

Mooneye 

Carp 
S i l v e r  chub 
Golden sh iner  
Rosef in sh iner  
Emerald sh i  ner  
S p o t f i n  sh iner  
Bluntnose minnow 
B u l l  head m i  nnow 

River  carpsucker 
Q u i  11 back carpsucker 
White sucker 
Northern hog sucker 
Small mouth bu f  fa1 o 
Bigmouth b u f f a l o  
Black b u f f a l o  
Spotted sucker 
S i l v e r  redhorse 
River  redhorse 
Black redhorse 
Golden redhorse 

Channel c a t f i s h  
Flathead c a t f i s h  



Table A2.2 (Continued) 

S c i e n t i f i c  name Common name 

Family - Poec i l i i dae  

Gan~busia a f f i n i s  

Family - Perc ichthy idae 

Morone chrvsoos 
Morone miss iss ipp iens is  
Morone saxa t i  1 i s  

Family - Ather in idae 

Labidesthes s i ccu lus  

Family - Centrarchidae 

Amblopl i tes r u p e s t r i s  
Lepomi s a u r i  t us  
Lepomis gulosus 

Lepomis microlophus 
M i c r o ~ t e r u s  dolomieui 
Micropterus punctu latus 
Micropterus salmoides 
Pomoxis annu lar is  
Pomoxis niaromaculatus 

Family - Percidae 

Etheostoma blennio ides 
Etheostoma simoterum 
Perca f lavescens 
Percina caprodes 
St izos ted ion  canadense 

, S t i zos ted ion  v i t reum v i  treum 

Family - Sciaenidae 

Aplodinotus grunniens 

Family - Cot t idae 

Cottus ca ro l  i nae 

Mosqu i to f i sh  

White bass 
Yel low bass 
S t r i p e d  bass 

Brook s i l v e r s i d e  

Rock bass 
Redbreast sun f i sh  
Warmouth 
B l  uegi 11 
Longear sun f i sh  
Redear sun f i sh  
Smal lmouth bass 
Spotted bass 
Largemouth bass 
White crappie 
Black crappie 

Greenside d a r t e r  
Tennessee snubnose d a r t e r  
Yel low perch 
Logperch 
Sauger 
Wall eye 

Freshwater drum 

Banded s c u l p i  n 

Sources: ER Sect ion 2.7.2.4.7; F le tcher ,  1977; Loar, 1981; and Loar 
e t  a l .  , 1981. 



and s k i p j a c k  h e r r i n g  were t h e  most dominant based on biomass, each compr is ing 
approx imate ly  20% of t h e  t o t a l  catch. Loar (1981) found i n  t h e  1977-80 Oak Ridge 
s tud ies  a h i g h  r e l a t i v e  abundance of game f i s h  t h a t ,  i n  p a r t ,  can be accounted 
f o r  by t h e  r e l a t i v e l y  low abundance o f  forage f i shes .  

The a p p l i c a n t s  found i n  t he  1974-75 s tudy t h a t  approx imate ly  t h e  same number o f  
f i s h  were c o l l e c t e d  f rom s t a t i o n s  on oppos i te  s ides  o f  t h e  r i v e r ,  except  a t  
sampling t r ansec t s  i n  t h e  v i c i n i t y  of Poplar  Spr ings Creek and Caney Creek, 
where approx imate ly  t w i c e  as many f i s h  were c o l l e c t e d  near  t h e  mouth o f  t h e  
creeks. The a p p l i c a n t s  ca tego r i zed  t h e  species o f  f i s h  c o l l e c t e d  i n t o  one o f  
t h r e e  ca tegor ies :  rough, forage, and game f i shes .  The rough f i s h  ( so -ca l l ed  
commercial f i s h )  comprised about 21% o f  t h e  ca t ch  by  numbers o f  specimens and 
61% o f  t h e  ca t ch  by weight.  Forage f i s h  accounted f o r  63% numer i ca l l y  and 22% 
by we igh t  o f  t h e  t o t a l  catch,  and game species 16 and 17%, r e s p e c t i v e l y .  

The 1978 commercial f i s h  ca t ch  i n  Watts Bar Reservo i r  f o r  a l l  species was about  
389,000 l b s ,  w i t h  a commercial va lue o f  about $116,700. A d d i t i o n a l l y  1000 l b s  
o f  p a d d l e f i s h  r o e  were taken, wor th  approx imate ly  $24,000 (Tomljanovich, 1981). 
A f t e r  1978, Watts Bar Lake was c losed  t o  g i l l  and trammel ne ts  by t h e  Tennessee 
W i l d l i f e  Resources Agency (TWRA), p r i m a r i l y  t o  p r o t e c t  t h e  s t r i p e d  bass spo r t s  
f i s h e r y .  As a resuTt ,  t h e  commercial b u f f a l o  f i s h e r y  dec l ined .  The 1980 
commercial ha rves t  es t imate  f o r  a l l  species was 260,000 l b s ,  valued a t  $78,000, 
and 1000 l b s  o f  padd le f i sh  roe,  valued a t  $35,000. Less than  1% o f  t h e  t o t a l  
ca t ch  f o r  Watts Bar Reservo i r  was harvested w i t h i n  a 10-mi le  r a d i u s  o f  t h e  
s i t e .  

Based on c r e e l  censuses conducted by TWRA, t h e  1979-80 r e c r e a t i o n a l  ha rves t  
f rom Watts Bar Reservo i r  was est imated a t  about 280,000 f i s h  and 200,000 l b s .  
I n f o r m a t i o n  on t h e  s p o r t  f i s h i n g  around t h e  s i t e  i s  l i m i t e d .  It i s  p r i m a r i l y  
a sauger f i s h e r y  i n  t h e  w in te r ,  w i t h  w h i t e  bass, c rapp ie ,  and Mic rop te rus  sp. 
sought a f t e r  i n  t h e  spr ing .  Some f i s h i n g  f o r  s t r i p e d  bass occurs i n  l a t e  
summer (Masnik, 1982a). Dur ing t h e  base l ine  mon i t o r i ng  program, approx imate ly  
280 hours were spent on t h e  C l i n c h  R i ve r  near t h e  proposed s i t e  c o l l e c t i n g  
samples, and fewer than  10 f i s h i n g  p a r t i e s  were observed. Accord ing t o  TVA 
b i o l o g i s t s ,  t h e  b e s t  f i s h i n g  i n  t h e  area i s  i n  t h e  t a i l w a t e r s  o f  Mel ton H i l l  
Dam, approx imate ly  6 m i l es  upstream o f  t h e  s i t e  (ER Am I P a r t  11, C3). 

I ch thyop lank ton  ( f i s h  eggs and l a r vae )  were sampled by t h e  a p p l i c a n t s  i n  1974. 
Approximately 300 u n i d e n t i f i e d  f i s h  eggs were c o l l e c t e d ,  w i t h  93% o f  t h e  eggs 
c o l l e c t e d  on May 16 and June 23, 1974. Fourteen l a r v a e  were a l s o  c o l l e c t e d  and 
i d e n t i f i e d  as t o  f a m i l y  (1 Percidae and 13 Clupedae). F l e t c h e r  (1977) c o l l e c t e d  
l a r v a l  f i s h  a t  CRM 12, 14.4, and 15 i n  1975. A t o t a l  o f  2328 l a r v a e  were 
taken. Clupeidae were t h e  dominant taxon, compr is ing 90% o f  t h e  t o t a l  number 
and 76% o f  t h e  t o t a l  weight.  White c rapp ie  l a r v a e  represented 9% of t he  t o t a l  
number and 18% o f  t h e  t o t a l  we igh t  and were t h e  second most abundant l a r v a l  
f i s h .  Other species o f  l a r v a e  taken du r i ng  t h i s  s tudy  were carp, sh iner ,  
b luntnose minnows, Moxostoma sp., channel c a t f i s h ,  brook s i l v e r s i d e ,  Lepomis 
sp., and Mic rop te rus  sp. Cada and Loar (1981) c o l l e c t e d  4198 f i s h  eggs and 
38,443 l a r v a e  i n  1978 from Poplar  Creek and t h e  C l i n c h  R i v e r  j u s t  downstream o f  
t he  proposed s i t e .  Clupeids comprised 92.9% o f  t h e  t o t a l  l a r v a e  c o l l e c t e d ,  
w i t h  Morone sp. a l s o  r e l a t i v e l y  common. Loar e t  a l .  (1981) r epo r ted  c l upe ids  
as t h e  most abundant i ch thyop lank ton  from CRM 19 and 22, reach ing  peak den- 
s i t i e s  i n  June and J u l y .  



Sauger may use the  reg ion  of t he  r i v e r  border ing t h e  s i t e  f o r  sp'awning. I n  
A p r i l  1976 at' CRM 12, 14.4, and 15, F le t che r  (1977) found.running males and 
g rav id  females i n  g i l l  ne t  samples, i n d i c a t i n g  poss ib le  capture du r ing  the  a c t  
of spawni ng. 

A s i n g l e  St izos ted ion  sp. la rvae was taken a t  CRM 15-18 on March 28, 1974 
(F letcher ,  1977). Two add i t i ona l  S t izos ted ion  sp. la rvae were taken near the  
Kingston Steam P lan t  i n  1975, t h e  f i r s t  on A p r i l  9  and the  second on A p r i l  23 
(TVA, 1976, i n  F le tcher ,  1977). One p o s t - l a r v a l  S t i zos ted ion  sp. was taken on 
A p r i l  9, 1976 a t  CRM 12 (F letcher ,  1977). I n  1979, TVA conducted (Scot t ,  1980) 
a  study i n  t he  C l inch  River  below Melton H i l l  Dam t o  i n v e s t i g a t e  the  hypothesis 
a l luded t o  by F le tcher  (1977) t h a t  sauger do n o t  u t i l i z e  t h e  t a i l w a t e r s  o f  t he  
dam f o r  spawning b u t  r a t h e r  use the  lower reaches o f  t he  r i v e r .  G i l l  nets were 
f i shed  f o r  a  7-week per iod  dur ing  the  spring. Peak spawning a c t i v i t y  based on 
a  catch/net-n ight  r a t i o  and the  number o f  f l ow ing  females occurred from A p r i l  10 
t o  A p r i l  25. The r e s u l t s  o f  t he  study i n d i c a t e  t h a t  the area immediately below 
the  dam i s  no t  used f o r  sauger spawning b u t  r a t h e r  t h a t  spawning occurs 6  t o  
8  mi les  downstream. I t  appeared t h a t  spawning was no t  l o c a l i z e d  i n  a  small 
area because areas w i t h  h igh  spawning a c t i v i t y  one week d i d  no t  show the  same 
a c t i v i t y  t he  next. The h ighes t  catch ra tes  repor ted  by the  study were imme- 
d i a t e l y  below the  proposed discharge s t r u c t u r e  i n  t he  v i c i n i t y  o f  the  submerged 
is land.  Most f i s h  were taken i n  t he  deeper h a l f  o f  t he  g i l l  net ,  w i t h  many a t  
t he  end and taken over sand and s i l t  substrate.  

I n  t he  sp r ing  o f  1982, TVA b i o l o g i s t s  conducted f u r t h e r  s tud ies  t o  determine 
the  ex ten t  and l o c a t i o n  o f  sauger spawning i n  t h e  v i c i n i t y  o f  t he  s i t e .  Great- 
e s t  concentrat ions o f  adu l t s  (based on g i l l  ne t  samples) were found a t  CRM 16.0 
and 16-8. A s i ng le ,  r i p e  running female was c o l l e c t e d  a t  bo th  CRM 16.0 and 
CRM 19.5. The study concluded t h a t  sauger spawning i s  most ly  conf ined t o  the  
s t r e t c h  o f  r i v e r  between Gal laher  Br idge and Melton H i l l  Dam. 

Stomach content  ana lys is  was performed on the  seven most abundant f i s h  species 
present  from March through January 1975. ER Table 2.7-100 c l a s s i f i e s  the  
i n d i v i d u a l  f i s h  species whose stomachs contained food groups. The major food 
items var ied  w i t h  f i s h  species b u t  inc luded f i s h ,  zooplankton, benth ic  i nve r te -  
brates,  aquat ic  insec ts ,  d e t r i t u s ,  and bottom mate r ia l .  

I n  1964 t h e  Tennessee W i l d l i f e  Resources Agency began a  y e a r l y  s tock ing  program 
i n  Watts Bar Lake f o r  s t r i p e d  bass t h a t  has been cont inued t o  the  present.  The 
s t r i p e d  bass i s  considered a  cool water species and water temperature a f f e c t s  
i t s  hab i ts  and d i s t r i b u t i o n .  A subs tan t i a l  s t r i p e d  bass rec rea t i ona l  f i s h e r y  
has no t  developed i n  Watts Bar Lake, and t h e  adu l t s  o f  t h i s  species are thought 
t o  be l i m i t e d  by h igh  water temperatures and low d isso lved oxygen l e v e l s  
present  i n  t he  lake  dur ing  l a t e  summer and e a r l y  f a l l .  Lakes w i thou t  tempera- 
t u res  below about 2Z°C i n  well-oxygenated zones have been found unsy i tab le  f o r  
a d u l t  s t r i p e d  bass l a r g e r  than about 5  kg (Coutant, 1982). I n  Cherokee Reser- 

I v o i r ,  Tennessee, t he  h igher  summer ambient water temperatures and low d isso lved 
I oxygen l e v e l s  l i m i t  f o r  s t r i p e d  bass the  hab i tab le  volume o f  t he  r e s e r v o i r  t o  

I i several small thermal refuges and apparent ly  have con t r i bu ted  t o  massive I! d i e - o f f s  o f  adu l t s  l a r g e r  than 4-5 kg (8-10 Ibs)  ( i b i d ) .  
I 

I Maximum water temperatures i n  Watts Bar Lake dur ing  August and September 1980 
ranged from 25.5OC a t  t he  bottom t o  29.5OC a t  t he  surface (Cheek, 1982). Cheek 
(1982) found t h a t  as the  main body o f  Watts Bar Lake warmed up f i s h  began t o  
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move i n t o  thermal refuges. No s t r i p e d  bass were found i n  the  main body o f  the  
r e s e r v o i r  when water temperatures reached 24' t o  25OC. Cheek (1982) found th ree  
thermal refuges f o r  a d u l t  s t r i p e d  bass i n  Watts Bar Lake: a  groundwater source 
i n  the  Tennessee R iver  arm of the  rese rvo i r ,  t he  t a i l w a t e r s  o f  T e l l i c o  Dam (no 
longer a  refuge a f t e r  i t s  c losure  i n  September 1979), and the  C l inch  R iver  below 
Melton H i l l  Dam between CRM 13.5 and 22. The discharge f o r  t he  CRBRP i s  planned 
a t  CRM 16.5. 

I n  t he  C l inch  River ,  t he  favored l oca t i ons  o f  s t r i p e d  bass dur ing  l a t e  summer 
and e a r l y  f a l l  a re  thought t o  be the  ou ts ide  o f  t he  r i v e r  bend from approxi-  
mately CRM 15 t o  CRM 17 and the  western s ide  o f  the r i v e r  near Grubb Is lands ,  
from approximately CRM 18 t o  CRM 18.5 (ER Sec 2.7.2.5). Cheek (1982) found the  
f i s h  p r i m a r i l y  along the  banks i n  the  shallows where the  shore l ine  was steep and 
exposed t o  the  water c u r r e n t  w i t h  many overhanging o r  immersed t rees  and logs 
c r e a t i n g  s lack  water and eddies. It i s  thought t h a t  a  s i g n i f i c a n t  p o r t i o n ,  
perhaps the  major p o r t i o n ,  o f  a d u l t  s t r i p e d  bass i n h a b i t i n g  Watts Bar Lake 
u t i l i z e  the  C l i nch  R iver  i n  the  v i c i n i t y  o f  the proposed CRBRP s i t e  dur ing  
per iods o f  h igh  thermal s t ress  i n  the  main reservo i r .  

The U.S. F i sh  and W i l d l i f e  Service has n o t i f i e d  the  NRC (H ick l i ng ,  1981) t h a t  
11 species o f  freshwater mussels from the  fam i l y  Unionidae and 1 species o f  
f i s h  from the  fami ly  Cyprinidae, which are Federal ly  l i s t e d  as threatened o r  
endangered, may be present  a t  the  proposed CRBRP s i t e  o r  v i c i n i t y  (see Sec- 
t i o n  5.3.4). Sampling before 1982 conducted o r  contracted by TVA, PMC, TWRA, 
Exxon Nuclear, and Oak Ridge Nat ional  Lab d i d  n o t  reveal  t he  presence o f  any o f  
these species from the  C l inch  River  i n  t he  v i c i n i t y  o f  t he  proposed f a c i l i t y .  
I n  A p r i l  1982, w h i l e  sampling fo r  sauger eggs, TVA b i o l o g i s t s  found a  s i n g l e  
1  i v e  specimen o f  t he  Federal l y  p ro tec ted    am psi 1  i s  o r b i c u l a t a  o rb i cu la ta , - t he  
p i n k  mucket pea r l y  mussel. This  specimen was co l l ec ted  a t  CRM 19.1. about 
1 m i l e  upstream o-f the  proposed s i t e .  

I n  May 1982, TVA conducted an i n tens i ve  mussel survey o f  t he  C l inch  River  i n  
the  v i c i n i t y  o f  t h e  proposed s i t e .  Transects every 0.2 m i l e  from CRM 14.0 t o  
CRM 21.0 were establ ished. Teams o f  d i ve rs  t raversed the  t ransec ts  and c o l l e c t e d  
mussels from the  r i v e r  bottom. Area surveys were a l so  conducted i n  t he  v i c i n i t y  
o f  t he  barge-unloading f a c i l i t y ,  in take,  and discharge. A t o t a l  o f  189 specimens 
from 10 species o f  freshwater mussels were co l lec ted .  No threatened o r  endangered 
species were taken. Although no Federa l l y  p ro tec ted  species o f  freshwater 
mussels were taken dur ing  the  survey, t he  c o l l e c t i o n  o f  the  s i n g l e  specimen i n  
A p r i l  conf irms t h a t  the  species i s  present i n  the  C l inch  River  i n  t he  v i c i n i t y  
o f  t he  s i t e .  Jenkinson (1982) estimated, based on ex t rapo la t i on  o f  the  mussel 
survey, t h a t  w i t h i n  the  7-mile reach o f  r i v e r  the popu la t ion  s i z e  o f  Lampsi l is  
o. o r b i c u l a t a  i s  l i k e l y  t o  be i n  the  range o f  1 t o  211 i nd i v idua ls .  - 
The Tennessee W i l d l i f e  Resources Commission has declared a  number o f  species t o  
be endangered o r  threatened (TWRC, 1975). The on ly  species on the  s t a t e  l i s t  
(which inc ludes a1 1  the  Federal ly  recognized species) t h a t  i s  known t o  be i n  
t he  v i c i n i t y  o f  t he  s i t e  i s  t he  b lue  sucker, Cycleptus elongtus. It has been 
taken i n  Watts Bar Lake on th ree  occasions (ER Sec 2.7.2.4.11). I n  1975 one 
specimen was taken near the  mouth o f  t he  C l inch  River  (CRM 0.3), and i n  1977 
one specimen was c o l l e c t e d  from the  Tennessee River near Loudon, TN. On 
A p r i l  19, 1982, a  specimen was taken a t  CRM 12.0 i nc iden ta l  t o  a  sauger study by 
a  TVA b i o l o g i s t .  A d d i t i o n a l l y ,  one specimen was taken ( F i t z ,  1968) dur ing  t h e  
preim~poundment survey o f  Me1 ton  Hi 11 Reservoir. 



The above i n f o r m a t i o n  i s  l a r g e l y  new, b u t  much o f  i t  i s  merely cumula t i ve ;  i n  
e i t h e r  case t h e  s t a f f  does n o t  expect t h a t  t h e r e  w i l l  be s i g n i f i c a n t  new o r  
changed aqua t i c  impacts f rom t h e  CRBRP (Sect ions 4.4.2 and 5.3).  

2.8 Soc ia l  and Community C h a r a c t e r i s t i c s  

Some changes i n  t h e  s o c i a l  and community c h a r a c t e r i s t i c s  o f  t he  a rea  have 
occurred, as discussed below. 

The Oak Ridge Gaseous D i f f u s i o n  P l a n t  now employs about 5600 people.  The Oak 
Ridge Na t i ona l  Laboratory  (ORNL) employs about 5100 people,  and Y-12 about 6300 
(ER, Sec 2.2.2.2). 

The f o u r  coun t ies  (Anderson, Knox, Loudon, and Roane) t h a t  a re  expected t o  
exper ience t h e  b u l k  o f  t he  impact o f  c o n s t r u c t i n g  and ope ra t i ng  t h e  CRBR had a 
1980 p o p u l a t i o n  464,018; t h i s  popu la t i on  i s  expected t o  grow t o  523,252 by  1990.. 
K n o x v i l l e ,  w i t h  a  1980 p o p u l a t i o n  o f  183,139, i s  by f a r  t h e  l a r g e s t  urban c e n t e r  
i n  t h e  four -coun t ry  r e g i o n  and serves as t h e  r e g i o n ' s  f o c a l  p o i n t .  

The presence o f  DOE/contractor opera t ions  i n  Oak Ridge has had a s i g n i f i c a n t  
impact on p resen t  day socioeconomic cond i t i ons .  For ins tance ,  t h e  percentage 
o f  p ro fess iona l  and t e c h n i c a l  employees i n  Anderson and Knox Count ies (26% and 
16%, r e s p e c t i v e l y )  i s  much h igher  than  i n  t h e  s t a t e  o v e r a l l  and r e f l e c t s  Oak 
Ridge employment. I nc reas ing l y ,  t h e  residences o f  Oak Ridge employees a r e  d i s -  
persed throughout  t h e  reg ion.  Approximately 25% o f  those work ing  a t  Oak Ridge 
l i v e  i n  Knoxv i l l e .  Employment a t  Oak Ridge has a l s o  r a i s e d  t h e  p e r  c a p i t a  income 
averages o f  Anderson and Knox Counties above those f o r  t h e  s t a t e  and f o r  Loudon 
and Roane Counties (ER Sec 8.1.2.2.2). 

I n  t h e  four -coun ty  area, more than  20% o f  t h e  e x i s t i n g  housing s t o c k  has been 
cons t ruc ted  s ince  1970. Despi te  t h e  r a p i d  expansion o f  t h e  housing s tock ,  t h e  
percentage o f  vacant u n i t s  has remained low. For i n d i v i d u a l  coun t i es  and 
m u n i c i p a l i t i e s  t he  r a t e s  a re  as low o r  lower  t han  those recorded i n  t h e  1970 
U.S. census. Wi th  t h e  excep t ion  o f  Roane County, s i n g l e  f a m i l y  u n i t s  c o n s t i t u t e  
t he  l a r g e s t  percentage o f  housing by t ype  added d u r i n g  t h e  1970-1980 pe r i od .  
I n  Roane County, 50% o f  t he  new u n i t s  were mobi le  homes. Mob i le  homes c o n s t i t u t e d  
l e s s  than  25% o f  t he  u n i t s  added t o  t h e  s tock  i n  Anderson and Loudon Count ies 
d u r i n g  t h e  1970s (ER Sec 8.1.3.1). 

E i g h t  school systems serve t h e  four-county  area and, w i t h  t h e  excep t ion  o f  t h e  
Knox and Anderson schools,  were under capac i t y  d u r i n g  t h e  1980-1981 school 
year .  The schools i n  Oak Ridge, Roane, and Harriman have t h e  l a r g e s t  d i f f e r -  
e n t i a l s  between capac i t y  and c u r r e n t  enro l lment .  As Table A2.3 i n d i c a t e s ,  t h e  

I number o f  school age c h i l d r e n  i s  expected t o  decrease d u r i n g  t he  1980-1990 
decade, thereby p r o v i d i n g  a d d i t i o n a l  capac i t y  (ER Sec 8.1.3.1;  see a l s o  
Sec 4.5 o f  t h i s  document). 

Most o f  t h e  water supply  systems i n  t he  four-county  area a re  o p e r a t i n g  w e l l  
below t rea tment  capac i ty .  Only two d i s t r i c t s  a r e  ope ra t i ng  a t  capac i ty ,  and 
bo th  systems a re  ab le  t o  purchase water f rom ad jacen t  d i s t r i c t s  w h i l e  a d d i t i o n a l  
p l a n t  capac i t y  i s  be ing  cons t ruc ted  (ER Sec 8.1.3.3). A l l  wastewater u t i l i t y  
d i s t r i c t s  a re  ope ra t i ng  below t rea tment  capac i t y  except f o r  t h e  Harriman 



Table A2.3 Current and projected popu- 
lation aged 5 to 19 years 

County 1980 1985 1990 

Anderson 15,385 13,745 13,550 

Knox 72,949 69,264 72,568 

Loudon 6,159 5,779 6,050 

Roane 10,896 10,004. 10,221 

Total 105,389 98,792 102,289 

Source: State of Tennessee, 
Department of Public Health 

district. Three districts with the lowest differentials between average daily 
flow and capacity have indicated plans to increase capacity by 1984 (ER 
Sec 8.1.3.3.2). 

The current data presented above relative to socioeconomic considerations are 
essentially cumulative and do not deviate markedly from the trends anticipated 
in the FES (see Sections 4.1, 4.5, and 5.6 below for the staff's present 
assessments). 



3.1 External  Appearance 

The concrete, dome-capped, c y l i n d r i c a l  s h e l l  t h a t  encloses t h e  reac to r  conta in-  
ment b u i l d i n g ,  would r i s e  179 f t  ins tead o f  169 f t  above the  grade s e t  f o r  p r i n -  
c i p a l  p l a n t  s t ruc tures .  The emergency, coo l i ng  tower s t r u c t u r e  would now cons i s t  
of two mechanical d r a f t  wet coo l ing  towers, each about 36 f t  high, 37 f t  wide, 
and 88 f t  long. 

I A conceptual a r c h i t e c t u r a l  rendering o f  the  p l a n t  (FES Fig. 3.1) and the  b u i l d -  
i n g  layout  (FES Fig. 3.2) have been rev ised as shown i n  F igures A3.1 and A3.2. 

I 
I n  a d d i t i o n  t o  p rev ious l y  described features,  a  5 - f t -h igh  animal fence would be 
erected about 33 f t  from t h e  s e c u r i t y  fence. The exclus ion area would i nc lude  
the f u l l  w id th  o f  the  r i v e r ,  touching the  s i t e  p roper ty  and the  e n t i r e  1364-acre 
s i t e  except f o r  t he  112 acres i n  the  C l inch  River Consolidated I n d u s t r i a l  Park 
(FES Fig.  3.3). 

I 3.2 Reactor and Steam-Electric System 

I The homogeneous core design has been replaced by the  heterogeneous arrangement 
described below and i n  ER Sect ion 3.2.2. 

The mixed-oxide f u e l  would be i n  t he  form o f  s in te red  p e l l e t s  encapsulated i n  
s ta in less  s tee l  rods. The plutonium enrichment (Pu/Pu + U) i n  t he  f u e l  would 
be 32-33%. The 14-in. long a x i a l  b lanket  sect ions above and below t h e  36-in. 
a c t i v e  middle sec t i on  o f  each rod would conta in  depleted U02 p e l l e t s  w i t h  99.8% 
238U and 0.2% 235U. Each o f  the  156 f u e l  assemblie\s (F igure A3.3) i n  t h e  
reac tor  core would have 217 o f  these fue l  rods. Surrounding the  core would be 
a  r a d i a l  b lanket  cons i s t i ng  o f  126 assemblies, each w i t h  6 1  rods conta in ing  
depleted UO, p e l l e t s .  I n  add i t ion ,  76 b lanket  assemblies and 6  a l t e r n a t e  
fue l /b lanket  assemblies would be arranged w i t h i n  the  core boundary. F igure 
A3.3 shows a  p a r t i a l  cross sec t ion  o f  the reac tor  i n d i c a t i n g  how the  f u e l  
assemblies are  posi t ioned.  

The r e f u e l i n g  scheme c a l l s  f o r  a  complete replacement o f  a l l  core assemblies 
every 2  years o f  operat ion. Midway i n  the  2-year cyc le,  s i x  i n t e r n a l  b lanket  
assemblies w i l l  be replaced by f resh  f u e l  assemblies t o  replace burnup. Row 1 
o f  t he  ou ter  b lanket  w i l l  be replaced by f resh  b lanket  assemblies every 4  years, 
and Row 2  w i l l  be replaced s i m i l a r l y  every 5  years. 

During operat ion of t he  reac tor ,  a  p o r t i o n  of the  f e r t i l e  238U i n  the  a x i a l  and 
r a d i a l  b lankets would be converted t o  2 3 9 P ~ .  When conversion exceeds the  con- 
surr~ption o f  f i s s i l e  ma te r i a l  i n  the  core, t h a t  a c t i o n  i s  known as breeding. The 
app l icants  expect t o  achieve a  breeding r a t i o  o f  1.29 t o  1 w i t h  the  i n i t i a l  
core, and 1.24 t o  1 w i t h  the  equ i l i b r i um core (ER, Table 3.2-2). 

The pr imary sodium coo lan t  o u t l e t  temperature was i n c o r r e c t l y  g iven as 99g°F i n  
the  t h i r d  paragraph of FES page 3-2; i t  should be 995OF. 
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3.3 Water Requirements 

Water use r a t e s  have been rev ised.  For maximum power, t h e  ' an t i c i pa ted  annual 
average water makeup requirement has increased from 13 c f s  (5835 gpm) t o  
13.6 c f s  (6109 gprn), and est imated t o t a l  consumptive use o f  r i v e r  water has 
increased from 3584 gprn t o  3677 gpm. An average o f  5.4 c f s  (2432 gpm) would 
be re turned t o  t h e  r i v e r  as blowdown (2326 gpm) and e f f l u e n t  from o the r  p l a n t  
systems (106 gprn). Approximately 8.3 c f s  (3730 gpm) would be consumed through 
evaporation, d r i f t ,  and p l a n t  water usage. F igure A3.4 i s  a water usage f low 
diagram f o r  t h e  p lan t .  The g rea tes t  consumptive water use, represent ing  about 
0.15% percent  of t he  r i v e r ' s  annual average f l o w  ra te ,  would take p lace i n  t he  
heat d i s s i p a t i o n  system. 

3.4 Heat D i s s i p a t i o n  System 

3.4.1 Cool ing System 

During maximum power operat ion,  t h e  c o o l i n g  water f l o w  r a t e  t o  the  mechanical 
d r a f t  c o o l i n g  towers would be 212,200 gprn ins tead o f  t h e  185,200 gprn shown 
i n  t h e  FES. The heat r e j e c t i o n  from each c o o l i n g  tower has increased from 
2.17 x l o 9  t o  2.26 x l o 9  Btu/hr.  

The expected monthly opera t ing  cond i t i ons  and coo l i ng  tower performance character-  
i s t i c s  a re  l i s t e d  i n  Table A3.1 (ER Table 3.4-4). The f i g u r e s  f o r  t h e  coo l i ng  
tower blowdown have been rev i sed  from those g iven i n  t h e  FES. The d a i l y  maximum 
coo l i ng  tower blowdown temperature i s  l i m i t e d  t o  91°F i n  t h e  d r a f t  NPDES Permit  
r a t h e r  than 90.5OF. The minimum expected temperature i s  now 60.5OF ins tead o f  
61. 5OF. 

Table A3.1 Water temperatures o f  t h e  C l i n c h  R iver  
and t h e  cool  i n g  tower blowdown, OF 

Mechanical wet 
River  water* cool  i n g  tower blowdown 

Avg Avg D a i l y  D a i l y  
Av!J max m i  n Avg . max min. 

Jan 42.7 48.0 37.9 66.3 69.0 60.5 
Feb 42.1 48.0 37.6 67.5 69.2 60.5 
Mar 47.0 54.9 40.9 70.5 72.0 63.0 
Apr 55.1 62.3 48.1 75.0 77.5 66.5 
May 60.9 66.4 56.0 79.5 83.0 71.0 
Jun 63.5 69.9 58.5 85.0 88.5 75.5 
J u l  64.4 69.4 60.3 86.5 91.0 78.0 
Aug 65.7 70.1 61.9 86.0 90.0 77.2 
S ~ P  66.9 70.4 63.4 83.0 87.5 73.7 
Oct 64.6 68.7 60.2 76.0 81.0 68.5 
Nov 57.0 63.4 50.4 70.5 73.0 63.0 
Dec 47.7 53.8 43.0 67.0 69.0 60.5 

Source: ER Table 3.4-4 
*June 1963 t o  October 1972, Whitewing Br idge Temperature 

data from TVA. 
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Figure A3.5 i l l u s t r a t e s  the  r e l a t i o n s h i p  between the wet bu lb  temperature and 
the blowdown r a t e  (ER F ig.  3.4-4); i t  replaces FES Figure 3.7. The a u x i l i a r y  
coo l i ng  water systems design has been changed t o  p rov ide  27,000 gpm ins tead  o f  
24,000 pgm a t  95OF o r  less .  

3.4.2 The In take  (NPDES 013)" 

The d e s c r i p t i o n  o f  the  p l a n t  water i n take  has been mod i f i ed  and expanded. The 
top o f  t he  i n take  s t r u c t u r e  now w i l l  be 8.5 f t  above r i v e r  bottom r a t h e r  than 
8  ft (see Figure A3.6, which replaces FES Fig.  3.8). 

Each o f  the  two i n take  pe r fo ra ted  pipes w i l l  be about 24 - f t - l ong  and c o n s i s t  o f  
an ou ter  p ipe  w i t h  3/4-in.-diameter holes cover ing  about 40% o f  t h e  area 
and an i nne r  diameter sleeve w i t h  l a r g e r  diameter holes cover ing  s i g n i f i c a n t l y  
less  sur face area. The ou ter  sleeve i s  designed t o  minimize the  numbers o f  f i s h  
and the  amount o f  debr is  e n t e r i n g  the  system; t he  i nne r  sleeve i s  designed t o  
d i s t r i b u t e  t he  i n f l o w  evenly along the  sur face o f  the  ou te r  sleeve. Because o f  
the low i n l e t  v e l o c i t y  o f  0.2 t o  0.4 fps,  t he  app l i can ts  a n t i c i p a t e  no substan- 
t i a l  accumulation o f  t r a s h  on the  pe r fo ra ted  p ipe ;  t he re fo re ,  t r a s h  racks and 
screens would n o t  be necessary. Removal o f  impinged deb r i s  from the  i n l e t  p ipe  
can be accomplished by f l o w  reversa l  i n  t he  i n t a k e  p i p i n g  (ER Am I, P a r t  11, C16). 

Two 100% capac i ty  r i v e r  water pumps would be prov ided t o  supply makeup water t o  
the coo l i ng  tower basin. The pump design f l o w  r a t e  o f  2500 t o  10,000 gpm 
has been changed t o  2500 t o  9000 gpm. 

The above design changes do n o t  r e s u l t  i n  s i g n i f i c a n t  changes i n  t he  s t a f f ' s  
assessment. 

3.4.3 The Discharge (NPDES 001) 

A submerged s ing le -po r t  discharge s t r u c t u r e  as shown i n  FES F igure  3.12 would 
be constructed t o  dispose o f  t he  c o o l i n g  tower blowdown and o the r  p l a n t  l i q u i d  
wastes. The t o t a l  s t a t i o n  discharge r a t e  would be about 2412 gpm. 

I n  FES F igure  3.12, t h e  dimension o f  29 f t  across the  top  view should be 39 ft. 

3.5 Radioact ive Waste Systems 

The s t a f f ' s  l i q u i d  and gaseous source terms were c a l c u l a t e d  by the  PWR-GALE . 
code, which i s  descr ibed i n  NUREG-0017, mod i f ied  t o  apply  t o  l i q u i d  metal  f a s t  
breeder reac tors .  ( I n  t he  FES, t h i s  document was i d e n t i f i e d  as D r a f t  Regula- 
t o r y  Guide 1.06). The p r i n c i p a l  parameters used i n  t he  source term ca l cu la -  
t i o n s  are  g iven i n  FES Table 3.2. The r a d i o a c t i v e  argon processing system 
(RAPS) charcoal adsorber beds dynamic adsorp t ion  c o e f f i c i e n t s  shown i n  t he  
t a b l e  do n o t  apply  because the  app l i can ts  no longer  p l a n  t o  use those beds. 
The values f o r  the  c e l l  atmosphere processing system (CAPS) charcoal adsorber 
beds dynamic adsorp t ion  c o e f f i c i e n t s  were taken from "Adsorpt ion Bed Perform- 
ance Equations f o r  Isothermal Steady Sta te  Systems" (Atomics I n t e r n a t i o n a l ,  
1973). 

*NPDES number re fe rs  t o  t he  o u t f a l l  s e r i a l  number i n  t he  d r a f t  NPDES Permi t  
o r  t o  spec ia l  cond i t ions  inc luded i n  Pa r t  I11 o f  the  d r a f t  NPDES Permi t  (see 
Appendix H). 

! 
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3.5.1 L i q u i d  Waste (NPDES 010)* 

3.5.1.1 In termediate A c t i v i t y  System 

The i ntermedi a t e  a c t i v i t y  system ( I A S )  would process aqueous r a d i o a c t i v e  waste 
generated from the  washing o f  contaminated p l a n t  components i n  the  l a r g e  compo- 
nent c l ean ing  vessel (LCCV) and the  small component c lean ing  autoclave (SCA), 
fo rmer ly  the  in te rmed ia te  component c lean ing  c e l l  ( I C C C ) .  Based on the  a p p l i -  
cants '  p ro jec ted  component maintenance schedule, t h e  c lean ing  process now i s  
est imated t o  produce an average volume o f  100,000 ga l  o f  aqueous waste per  
year, an est imate w i t h  which the  s t a f f  concurs. 

The i n p u t  f l o w  r a t e  f o r  t he  aqueous waste t o  be c o l l e c t e d  i n  t h e  I A S  c o l l e c t i o n  
tan,ks (which ho ld  20,000 ga l  each) i s  now est imated t o  be 340 gpd ins tead o f  
the  400 gpd i nd i ca ted  i n  t h e  FES (see F igure  A3.7, which replaces FES Fig. 3.15 
rev ised) .  The s t a f f  ca l cu la tes  t h e  c o l l e c t i o n  t ime t o  be 59 days. A f t e r  c o l -  
l e c t i o n ,  t he  waste would be processed, i n  batches, by f i l t r a t i o n ,  evaporat ion 
(10 gpm), and deminera l i za t ion  before i t  i s  c o l l e c t e d  i n  one o f  t he  20,000-gal 
mon i to r ing  tanks. 

3.5.1.2 Low A c t i v i t y  System 

The low a c t i v i t y  system (LAS) would process the  aqueous waste e f f l u e n t s  from 
the  f l o o r  dra ins,  shower d ra ins ,  and l abo ra to ry  d ra ins  i n  t he  p l a n t  and i n  t he  
reac to r  se rv i ce  bu i l d i ng .  A f t e r  processing, t h i s  waste would be c o l l e c t e d  i n  
one o f  t h e  two 2400-gal c o l l e c t i o n  tanks a t  an i n p u t  r a t e  o f  850 gpd (see Fig-  
ure A3.7). ( I n  FES Fig. 3.15, c o l l e c t i o n  tank  capac i ty  was g iven  as 2500 ga l . )  
The s t a f f  est imates t h e  c o l l e c t i o n  t ime w i l l  be 2.8 days, s l i g h t l y  more than 
est imated i n  t he  FES. A f t e r  c o l l e c t i o n ,  t h e  waste would be ba tch  processed by 
f i l t r a t i o n ,  evaporat ion (10 gpm), and deminera l i za t ion  and then c o l l e c t e d  i n  
one o f  t he  2400-gal mon i to r ing  tanks (a lso  a  change ,from the  FES i n  which tank  
capac i ty  was g iven  as 2500 gal ). 

3.5.1.3 Balance o f  P lan t  Releases 

T r i t i u m  bu i l dup  i n  t h e  steam-water system would be c o n t r o l l e d  by approximately 
a  5-gpm bleed from t h e  condensate and feedwater system discharged t o  t h e  envi ron-  
ment v i a  t he  coo l i ng  tower blowdown. The app l i can ts  now est imate t h e  t r i t i u m  
re lease t o  be approximately 2.3 Ci/yr, considerably  l e s s  than the  330 Ci/yr 
est imate i n  t he  FES. Th is  est imate appears reasonable and the  s t a f f  agrees w i t h  
it. 

I n  FES Table 3.3, the  values f o r  H-3 and t h e  t o t a l  should be changed t o  
2.3 Ci/yr. 

3.5.1.4 L i q u i d  Waste Surnmary 

Based on i t s  eva lua t ion  o f  t h e  r a d i o a c t i v e  l i q u i d  waste t reatment  systems, t h e  
s t a f f  ca l cu la ted  t h e  re lease o f  r a d i o a c t i v e  ma te r i a l s  i n  t h e  l i q u i d  waste e f f l u -  
en t  t o  be approximately 0.016 Ci/yr, exc lud ing  t r i t i u m  and d isso lved  gases. The 
app l i can ts  now est imate these re leases t o  be 8.7 x  Ci/yr, exc luding t r i t i u m  

*The nonradioact ive components o f  t he  1  i q u i d  waste a re  regu la ted  by EPA under 
Clean Water Ac t  (see Appendix H). 
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and d i sso l ved  gases, i ns tead  o f  6 . 1  x  Ci/yr. The s t a f f  r e s u l t s  d i f f e r  f rom 
those o f  t h e  app l i can t s  because o f  t h e  s t a f f ' s  use o f  d i f f e r e n t  va lues f o r  assumed 
d e f e c t i v e  f u e l ,  p l a n t  capac i t y  f a c t o r ,  t h e  volume o f  waste re leased  from t h e  I A S ,  
t h e  q u a n t i t y  o f  r a d i o a c t i v e  sodium waste i n p u t  t o  t h e  LAS, t h e  decay t ime  p r i o r  
t o  c o l l e c t i o n  i n  t he  LAS, and t h e  evaporator  decontaminat ion f a c t o r  f o r  iod ine .  

3 .5 .2  Gaseous Waste 

Changes i n  FES F igure  3.16 (he re in  F igure  A3.8) a re  d iscussed below. I n  t h e  
f i r s t  sentence o f  t h e  t e x t ,  " s t o re "  has been deleted.  

3 .5 .2 .1 Rad ioac t i ve  Argon Processing System 

The r a d i o a c t i v e  argon process ing system (RAPS) would con t i nuous l y  process and 
r e c y c l e  t h e  p r imary  sodium system cover gas (argon) and p rov ide  a  source o f  low 
r a d i o a c t i v i t y  gas f o r  use i n  r e a c t o r  seals .  I n  t h e  process, as r e v i s e d  from 
t h a t  descr ibed i n  t h e  FES, r a d i o a c t i v e  cover  gases from t h e  spaces i n  t h e  reac- 
t o r ,  r e a c t o r  ove r f l ow  vessel ,  and p r i m a r y s y s t e m  pumps would be c o l l e c t e d  i n  
t h e  vacuum vessel  and t r a n s f e r r e d  by compressor t o  t h e  surge vessel  where t hey  
would be s to red  under pressure (F igure  A3.8). The RAPS r e c y c l e  system would 
c o n s i s t  o f  a  vacuum vessel ,  two compressors, a  surge vessel ,  a  c ryogen ic  s t i l l ,  
a  noble gas s torage tank,  and a  r e c y c l e  argon vessel .  

The e f f l u e n t  gases from t h e  surge vessel  would e n t e r  a  c ryogen ic  s t i l l  t h a t  has 
l i q u i d  argon i n  t h e  s t i l l  bottom. The s t i l l  removes t h e  k r yp ton  and xenon 
i so topes  and c o l l e c t s  them i n  t h e  bottoms. By p e r i o d i c  d r a i n i n g  and evaporat ing,  
t h e  i so topes  a re  t r a n s f e r r e d  t o  t h e  noble gas s to rage  vessel .  The p u r i f i e d  argon 
would be d i r e c t e d  t o  t h e  vacuum vessel as r e c i r c u l a t i o n  th roughput  (4.85 scfm) and 
t o  t h e  r e c y c l e  argon vessel  (5.15 scfm) f o r  reuse i n  t h e  p r imary  system as cover  
gas. The app l i can t s  propose t o  process gases from t h e  noble gas s to rage  vessel  
through t h e  c e l l  atmosphere process ing system. The s t a f f  model assumes t h a t  t h e  
con ten ts  o f  t h e  s torage vessel  would e v e n t u a l l y  be re leased  t o  t h e  environment,  
through t h e  c e l l  atmosphere process ing system (CAPS). 

3.5.2.2 C e l l  Atmosphere Processing System 

The CAPS would c o l l e c t  and process t h e  gaseous r a d i o a c t i v i t y  t h a t  may l e a k  o r  
d i f f u s e  i n t o  c e l l s  ( con ta in i ng  n i t r o g e n  atmosphere) which house t h e  r e a c t o r ,  
p r imary  heat  t r a n s f e r  system (PHTS), PHTS pumps; and r e a c t o r  ove r f l ow  vessel .  
The major i npu t s  t o  CAPS would a l s o  c o n s i s t  o f  gases f rom t h e  noble gas s to rage  
vessel ,  t h e  mass spectrometer,  and gas se rv i ces  exhaust. The p r o v i s i o n  t h a t  CAPS 
a l s o  c o l l e c t  and process any leakage o f  gases i n  t h e  n i t r o g e n  o r  a i r  atmosphere 
c e l l s  housing t h e  RAPS and CAPS components, as descr ibed  i n  t h e  FES, i s  no longer  
inc luded .  The CAPS w i l l  c o n s i s t  o f  a  vacuum vesse l ,  compressors, a  surge vessel ,  
an o x i d i z e r ,  t r i t i u m  water removal u n i t ,  and two c ryogen ic  charcoal  beds. I npu t s  
t h e  CAPS would be c o l l e c t e d  i n  t h e  vacuum vessel  and t r a n s f e r r e d  by compressor 
t o  t h e  surge vessel ,  passed through t h e  o x i d i z e r  and t h e  t r i t i u m  water  removal 
u n i t ,  and f i n a l l y  t r e a t e d  i n  t h e  charcoal  beds. Because t h e  f l o w  i n p u t  t o  t h e  
CAPS would be v a r i a b l e ,  t h e  s t a f f  has assumed f o r  i t s  c a l c u l a t i o n s  t h a t  t h e  r a t e  
through t h e  charcoal  beds would be 50 scfm. 
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3.5.2.3 Reactor Containment B u i l d i n g  V e n t i l a t i o n  System 

The atmosphere i n  the  head access area would be v e n t i l a t e d , b y  an a i r  stream 
exhausted t o  the environment through the  independent reac to r  containment b u i l d -  
i n g  (RCB) v e n t i l a t i o n  system wi thout  treatment.  The est imated volume o f  t h i s  
a i r  stream has been increased t o  14,000 cfm from the  12,000 cfm est imate i n  
the  FES. 

3.5.2.4 Intermediate Bay V e n t i l a t i o n  System 

T r i t i u m  t h a t  d i f f u s e s  from the  PHTS i n t o  the  in termediate heat t r a n s f e r  system 
(IHTS) a l s o  would d i f f u s e  a t  a  small b u t  f i n i t e  r a t e  through the  IHTS p i p i n g  
and components i n t o  the in termediate bsy ( IB)  c e l l  atmospheres. The c e l l  atmos- 
pheres would be vented t o  the environment through the  I B  v e n t i l a t i o n  system w i t h  
a  t o t a l  f l o w  r a t e  o f  64,000 cfm. 

3.5.2.5 Turbine B u i l d i n g  V e n t i l a t i o n  System 

A small q u a n t i t y  o f  t r i t i a t e d  water vapor would be removed from the  steam water 
system by the  mechanical vacuum pumps o f  the  condenser o f fgas  system along w i t h  
noncondensable gases. According t o  the  rev ised design o f  the  t u r b i n e  b u i l d i n g  
v e n t i l a t i o n  system, the  gases would be discharged through t h e  tu rb ine  generator 
b u i l d i n g  lube o i l  areas exhaust duct  w i t h  a  f l o w  r a t e  o f  8000 cfm. 

3.5.2.6 Gaseous Waste Summary 

The s t a f f  ca lcu la tes  t h a t  the  re lease o f  rad ioac t i ve  ma te r ia l s  i n  gaseous 
e f f l u e n t s  would b e  about 389 C i /y r  ( the  same as i n  t he  FES) f o r  noble gases and 
1 ( ins tead o f  3.1) C i /y r  f o r  t r i t i u m .  I n  comparison, the  app l icants  est imated 
a  t o t a l  re lease o f  210 ( ins tead o f  6.4) Ci /yr  f o r  noble gases and 0 . 1  ( ins tead 
o f  3.1) C i /y r  f o r  t r i t i u m .  The s t a f f  used a  d i f f e r e n t  parameter f o r  de fec t i ve  
f u e l  and increased the  t r i t i u m  re lease by a  f a c t o r  o f  10, f o r  the  reasons 
s ta ted  i n  FES Sect ion 3.5.1.4. 

I n  FES Table 3.4, t he  H-3 releases i n  C i /y r  should be shown as 0.1 from RCB, 
0.6 from IB,  0.3 from TB, and 1.0 t o t a l .  

3.5.3 S o l i d  Waste 

The app l icants  now est imate t h a t  approximately 1100 ( ins tead o f  1000) f t3 o f  
s o l i d i f i e d  1  i q u i d  radwaste conta in ing  2800 ( ins tead o f  56) C i  o f  a c t i v i t y  woul'd 
be shipped o f f  s i t e  annual ly.  The s t a f f  agrees w i t h  t h i s  estimate. 

The s t a f f  a l so  agrees w i t h  the  app l icants '  rev ised est imate t h a t  approximately 
800 ( ins tead o f  1500) f t3 o f  noncompactible s o l i d  waste conta in ing  300 ( ins tead 
o f  100) C i  o f  a c t i v i t y  would be shipped annual ly.  

M e t a l l i c  sodium waste from f u e l  handl ing operat ions would be processed i n t o  a  
form s u i t a b l e  f o r  shipment t o  a  b u r i a l  f a c i l i t y  o r  f o r  ons i te  storage. The 
s t a f f  agrees w i t h  the  app l icants '  rev ised est imate t h a t  approximately 15 ( i n -  
stead o f  42) f t3 o f  sodium waste conta in ing  40 ( ins tead o f  10) C i  o f  a c t i v i t y  
be generated annual ly  and approximately 750 ( ins tead o f  240) f t 3  o f  sodium- 
bear ing waste conta in ing  1.6 ( ins tead o f  1.9) x  l o 4  C i  o f  a c t i v i t y  would be 
generated annual ly.  



I Table A3.2 Prel iminary estimates o f  e f f l u e n t  water concentrations1 

Cl inch River  CRBRP waste streams Discharge t o  r i v e r  

Neutra l ized p l a n t  Annual 
Bac kground2 Cool ing tower b l  owdown3 wastes4 Sani tary wastes quant i t y  Concentration 

Based on avg Based on max Based on avg Based on 
Avg conc. Max conc. r i v e r  conc. r i v e r  conc. disch--100 gpm design loading (lo3 Avg Max 
(mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 1 bs/yr) (mg/l) (mg/l) - 

Total  a1 ka l  i n i t y  (as CaCO,) 87.0 100.0 40.0 40.0 50.0 - - - - 40.00 40.00 
Ammonia n i t rogen  (as N) 0.04 0.23 0.10 0.58 -- <5.0 0.7 <O. 1 <0.6 
BOD <l. 0 1.3 <2.0 <3.0 -- <30.0 <14.5 <2.0 <3.0 
Calcium 29.0 35.0 72.0 87.5 43.0 - - 518.0 71.0 86.0 
Chlor ide 3.0 40.0 7.50 100.0 43.0 - - 71.0 9.0 97.0 
Residual ch l o r i ne  5 5 <O. 14 <O. 14 -- 1.0 1.0 <0.14 <0.14 
COO <4.0 12.0 <lo. 0 <30.0 - - N A <69.0 9.6 28.7 
Copper6 0.036 0.170 <O. 2 <O. 5 <l. 0 - - <1.7 <0.20 <0.5 
Tota l  d issolved so l i ds  (TDS) 125.0 150.0 266.0 320.0 1,350 -- 2,436.0 310.0 362.0 
Tota l  i ron6  0.530 6.50 <l. 3 <16 -- -- 9.2 <1.27 <15.5 
Lead <O.  011 0.035 <O. 028 0.088 - - - - <O. 2 <O. 026 <O. 084 
Magnesium 7.7 9.4 19.25 23.5 12.0 -- 138.0 19.0 23.0 

I Manganese 0.055 0.180 0.138 0.450 1.0 - - 1.4 0.13 0.43 
Nickel6 <O. 050 0.060 <O. 13 0.150 < 1 -- 1.3 0.17 0.19 
N i t r a t e  (NO3) 0.45 1.4 1.13 3.5 3.2 9.2 1.2 3.5 -- 
PH 7.6 8.2 7.6 6.5-8.5 6.5-8.5 6-9 N A 6.5-8.5 6.5-8.5 
Tota l  phosphate 0.02 0.04 - - -- 1.0 5.0 -- - - - - 
Potassi um 1.26 1.7 3.2 4.2 2.0 23.0 3.1 4 . 1  -- 
S i l i c a  (SiO,) 4.3 6.0 10.8 15.0 6.5 -- 78.0 10.6 14.6 
Sod i um 3.3 7.0 8.2 17.5 345.0 208.0 22.0 31.0 -- 
Su l fa te  (SO,) 16.0 27.0 210.0 269.0 780.0 -- 1,798.0 233.0 290.0 
Tota l  suspended so l i ds  (TSS) 7.0 40.0 20.0 100.0 <30.0 30.0 152.0 20.0 100.00 
Z i n ~ ~ ' ~  0.025 0.120 0.064 0.310 -- - - 0.4 0.061 0.30 

'Adapted from ER Amendment XVI. 
2Based on "Status o f  the  Nonradioloaical Water Q u a l i t y  and Nonfisheries B io log ica l  Communities i n  the Cl inch River Breeder Reactor Plant.  1975-78." - - 
TVA, Feb. 1979. 

31ncludes several minor recyc led waste streams (makeup water system equipment r inses,  backwashes, and blowdown; nonradioact ive f l o o r  drains). These do no 
measurably a f fec t  the  coo l ing  tower blowdown chemical concentrations. 

41ncludes makeup water demineral izer and steam condensate po l i sher  regenerat ion wastes, a u x i l i a r y  b o i l e r  blowdown, and nonradioact ive l ab  and sampling 
wastes. 

SF ie l d  measurements us ing  the  o r t ho to l  i d i  ne co l o r ime t r i c  method repeatedly showed the  ch lo r ine  res idual  concentrat ion t o  be be1 ow the  1 imi  t s  o f  de tec t ion  
(<0.05 mg/l). As there  are no nearby sources o f  ch l o r i ne  add i t ions  t o  t he  r i v e r ,  i t  can be assumed t h a t  the  ambient l e ve l  i s  zero. 

61ncl udes con t r i bu t i on  t o  e f f l u e n t  f o r  condenser erosion/corrosion. 
'A s i ng l e  occurrence o f  z inc  i n  the concentrat ion o f  570 pg/ l  was reported f o r  A p r i l  14, 1976 a t  a 16-ft  depth. The same s t a t i o n  on the  same date reported 
a concentrat ion a t  3 f t  and dup l i ca te  f i e l d  samples a t  a 10-f t  depth were < l o ,  < lo ,  and 20 Pg/1, respect ive ly .  The reason f o r  the  o u t l i e r  value a t  the 
16- f t  depth i s  unknown, b u t  sample contamination i s  suspected. The 570 pg/ l  value was no t  included i n  the  t ab l e  because o f  i t s  questionable v a l i d i t y .  



The app l i can ts  now es t imate  t h a t  approximately 210 ( i ns tead  o f  290) f t3  o f  
compacted waste con ta in i ng  l ess  than 1 C i  o f  a c t i v i t y  would be shipped o f f  s i t e  
annua l l y .  

3 .5.3.1 S o l i d  Waste Summary 

As s t a t e d  i n  t he  FES, t h e  s t a f f  concludes t h a t  t h e  s o l i d  waste system i s  accept-  
ab le.  The waste would be packaged and shipped t o a  l i censed  b u r i a l  s i t e  i n  
accordance w i t h  NRC and Department o f  T ranspor ta t ion  regu la t i ons ,  o r  s to red  
on s i t e .  

3.6 Chemical E f f l u e n t s  

The r e v i s e d  EPA d r a f t  NPDES Permi t  t h a t  would l i m i t  chemical discharges as 
necessary t o  p r o t e c t  o the r  water users i s  inc luded as Appendix H t o  t h i s  
document. The no tab le  changes i n  t h e  FES d iscuss ion  o f  chemical waste 
e f f l u e n t s  a re  g iven  below. 

3.6.1 C i r c u l a t i n g  Water System Output (NPDES ,001 and 011) 

Consumptive use o f  water a t  t h e  p l a n t  w i l l  be e s s e n t i a l l y  t h e  r e s u l t  o f  evapor- 
a t i o n  i n  t h e  c o o l i n g  towers. As shown i n  F igure A3.4, an average o f  3729 gpm 
would be l o s t  by evapora t ion  and d r i f t  from the  tower ou t  o f  a  makeup stream . 

o f  6145 gpm. Chemicals o r  chemical species expected t o  be i n  p l a n t  c o o l i n g  
water  discharged t o  t h e  r i v e r  a re  shown i n  Table A3.2 o f  t h i s  assq'hsment (ER 
Am V I I I ,  Table 3.6-1, which rep laces FES Table 3.5). The comparison o f  chemical 
concent ra t ions  i n  t h e  s t a t i o n  e f f l u e n t  shown i n  FES Table 3.6 have n o t  been 
r e v i s e d  here because t h e  NPDES Permi t  Rat ionale demonstrates how Federal  e f f l u e n t  
l i m i t a t i o n s  and s t a t e  water q u a l i t y  c r i t e r i a  are considered i n  developing p e r m i t  
l i m i t a t i o n s  (see Appendix H). 

3.6.2 Chemical B ioc ides  (NPDES 011) 

Hypochl o r i  t e  would be i n j e c t e d  p e r i o d i c a l  l y  i n t o  t h e  c i r c u l a t i n g  water 1  i ne 
upstream o f  t he  main condenser f o r  b i oc ide  t reatment  o f  t h e  condenser, t h e  
c o o l i n g  towers, and p l a n t  a u x i l i a r y  c o o l i n g  equipment. C h l o r i n a t i o n  w i l l  be 
accomplished i n  compliance w i t h  Federal e f f l u e n t  l i m i t a t i o n s  and s t a t e  water  
q u a l i t y  c r i t e r i a .  The d r a f t  NPDES Permi t  l i m i t s  t h e  instantaneous maximum 
concent ra t ion  o f  t o t a l  r es idua l  c h l o r i n e  t o  0.14 ( i ns tead  o f  0.5) mg/l. 

3.6.3 Water Treatment Wastes (NPDES 009) 

Approximately 110,000 ( i ns tead  o f  96,000) ga l  o f  r i v e r  water would be t r e a t e d  
each day t o  meet t h e  p l a n t ' s  process water needs. The raw r i v e r  water  would be 
t r e a t e d  by coagu la t ion /sed imenta t ion  and f i l t r a t i o n  t o  remove p a r t i c u l a t e  mat ter .  
C l a r i f i e d  water f rom t h e  process water t reatment  systems would be t r e a t e d  f u r t h e r  
by i o n  exchange t o  produce deminera l ized water f o r  t h e  steam c y c l e  and o t h e r  
p l a n t  uses. The i o n  exchanger deminera l i za t ion  process w i l l  use s u l f u r i c  a c i d  
and sodium hydrox ide t o  regenerate t h e  i o n  exchange beds (ER Sec 3.6.3). 
F ig .  A3.9 (supersedes FES Fig.  3.17) shows the  c u r r e n t  p l a n  f o r  t h e  waste 
water  t reatment  system. 



Non-Neutral Waste Neutral Wastes 

Polisher Regen. Waste Water --tl 1- Non-Rad Floor Drains 

Make-up Demin. Regen. Waste Water HVAC Cooling Coil 
Condensate Drains 

Chemical Storage Area Drains 4 
Feedwater and Steam t 
Sampling Wastes 

v 1 

I Non-sodium fire protection 
sprinkling 
Aux. Boiler Blowdown 

I +-' Oil storage Area Drains 

1 
Neutralization OilIWater 

Tank # 1 Tank # 2 1; 
Off-site 
(Oil Disposal) 

Cooling Tower Basin Washdown 
M / U  Gravity Sand Filter Backwash 
M I U  Activated Carbon Purifier 
M I U  Clarifier Blowdown r4 Misc. Drains A Backwash Effluent 

Recirc. 
4 - Collection - I 

Equalization Basin # 1 
I) pH Trim t Clarifier - +Clinch 

Tank River 

Collection - (NPDES 009) -- Equalization Basin # 2 Blowdown 
1 I 

b A - *To Cooling - 1 Tower Basin 
Supernatant 

9 - r T r T ~ a r ~ Z d r g  
- - 

1 houses 
1 

I 
1 Chemical Feed Sys., I 

Sludge Storage Lagoon Chemicals & Controls Lo- - I, 0 - - 
& Sludge: Off-Site 

Sludge Storage Lagoon (Sludge Disposal) 
#2 

F i g u r e  A3.9 Chemical waste t r e a t m e n t  system 
( r e p l a c e s  FES F i g .  3.17) 



3.6.4 Condensate Po l i sh ing  System Waste Discharges (NPDES 009) 

Regenerati on cyc le  wastes and r i nses  from the  condensate po l  i sh i  ng system and 
the  makeup water t reatment  system and o ther  minor nonrad io log ica l  process water 
waste streams are d i r e c t e d  t o  the  waste water t reatment  system. Th is  system 
neu t ra l i zes  pH and removes p a r t i c u l a t e s  before d ischarg ing  the  waste streams t o  
the  C l i nch  River.  E f f l u e n t  may be recycled as coo l i ng  tower makeup i f  chemical 
q u a l i t y  a l lows it. 

3.6.5 Metal Cleaning Waste (NPDES 012) 

The waste generated by metal c leaning procedures are  proposed f o r  d isposal  
o f f s i t e .  i n  an envi ronmental ly  acceptable manner. D e t a i l s  o f  such d isposal  a re  
t o  be prov ided t o  EPA no t  l a t e r  than 90 days before any c lean ing  operat ion.  The 
d r a f t  NPDES Permit  prov ides e f f l u e n t  l i m i t a t i o n s  and moni to r ing  requirements i n  
the  event t h a t  discharge a t  the  p l a n t  s i t e  i s  u l t i m a t e l y  u t i l i z e d .  

3.6.6 O i l y  Waste (NPDES 009) 

The NPDES s e r i a l  number has been added. 

3.6.7 Po lych lor ina ted  Biphenyls (NPDES Par t  I I I B )  

The d r a f t  NPDES Permit  now p r o h i b i t s  discharges o f  po l ych lo r i na ted  b iphenyls  
(PCBs) and requ i res  t h a t  EPA be n o t i f i e d  should major equipment con ta in ing  PCBs 
be brought onto the  s i t e .  

3.6.8 Chemical and O i l  Storage . 
No changes are needed i n  t h i s  sec t ion  o f  the  FES. 

3.6.9 Storm Drainage 

The f i r s t  sentence i n  t h i s  sec t i on  o f  the  FES has been reworded as fo l lows:  
"Storm water would be c o l l  ected from roof and ya rd  dra ins  and discharged 4.0 
the  C l inch  River . "  Runoff t reatment pond C w i l l  be re ta ined  a f t e r  cons t ruc t i on  
t o  c o l l e c t  r u n o f f  from the  veh ic le  park ing area. 

3.6.10 Cool ing Tower D r i f t  

The a n t i c i p a t e d  r a t e  o f  coo l i ng  tower d r i f t  now i s  est imated t o  be 106 gpm 
ins tead o f  107 gpm. 

3.6.11 Nonradioact ive Chemical Coolants 

No changes have been made t o  t h i s  sec t ion  o f  the  FES. 

3.7 San i ta ry  and Other Waste 

3.7.1 Sani tary Waste (NPDES 002) 

The capac i t i es  o f  waste t reatment  f a c i l i t i e s  have been changed. Before t h e  
cons t ruc t ion  permi t  i s  issued, san i ta ry  waste generated by personnel p a r t i c i p a -  
t i n g  i n  s i t e  p repara t ion  under a l i m i t e d  work au tho r i za t i on  would be t r e a t e d  by 



a 13,000-gpd c a p a c i t y  extended a e r a t i o n  a c t i v a t e d  sludge sewage t rea tment .  I f  
t h e  c o n s t r u c t i o n  p e r m i t  i s  issued,  a l a r g e r  extended a e r a t i o n  u n i t  w i t h  a capa- 
c i t y  o f  52,000 gpd would be i n s t a l l e d ,  g i v i n g  a t o t a l  c a p a c i t y  o f  65,000 gpd. 
The l a r g e r  u n i t  would be abandoned o r  removed when c o n s t r u c t i o n  i s  complete. 

The 13,000-gpd u n i t  would remain f o r  t r e a t i n g  t h e  wastes generated d u r i n g  
normal' p l a n t  ope ra t i on .  The maximum number o f  personnel  needed d u r i n g  annual 
shutdowns now i s  es t imated  t o  be 300. Wi th  an expected waste genera t ion  r a t e  
of 35 gpd p e r  person, about 10,500 gpd o f  waste would be generated, which i s  
w i t h i n  t h e  c a p a c i t y  o f  t h e  u n i t .  

I n  t h e  o p e r a t i o n  of  t h e  13,000-gpd u n i t ,  c h l o r i n a t i o n  would precede t h e  
discharge. The sand f i l t e r s  contemplated a t  t h e  FES-CP rev i ew  w i l l  n o t  be 
inc luded.  The extended a e r a t i o n  u n i t  a lone i s  expected t o  remove 65 t o  9 B  
of t he  suspended s o l i d s  and 75 t o  95% o f  t h e  b iochemica l  oxygen demand. 
Table A3.3 shows t h e  expected c h a r a c t e r i s t i c s  o f  t h e  f i n a l  e f f l u e n t .  

Table A3.3 P l a n t  s a n i t a r y  waste system es t imated  
e f f l u e n t  c h a r a c t e r i s t i c s  

D r a f t  NPDES 
San i t a r y  Permi t  1 i m i  t 
waste e f  f 1 uen t  d a i l y  avg 
(mg/l) (mg/l) 

T o t a l  suspended s o l i d s  

BOD 

COD 

T o t a l  phosphate(P04) 

N i t r a t e  n i  trogen(N) 

Residual  c h l o r i n e  

Ammonia n i  trogen(N) 

pH 

Fecal c o l  i form 
(organ i sms/100 m l  ) 

S e t t l e a b l e  s o l i d s  ( m l / l )  
- -  - -  - - - - 

Source: ER Table 3 .7 -1  and NPDES Permi t  and 401 c e r t i f i c a t i o n .  

"From 401  c e r t i f i c a t i o n .  The p e r m i t  and c e r t i f i c a t i o n  a1 so c o n t a i n  maxi- 
mum va lues and o t h e r  d e t a i l .  Both documents a r e  i nc l uded  i n  Appendix H. 



3.7.2 Other Waste 

The f i r s t  paragraph o f  t h i s  s e c t i o n  has been rev i sed  t o  read: 

The o n l y  nonrad ioac t i ve  gaseous e f f  1  uents discharged i n t o  t h e  atmo- 
sphere would be those i n  t he  exhaust from emergency opera t ion  o r  
p e r i o d i c  t e s t i n g  o f  t he  t h r e e  d iese l  generators,  which serve t h e  
p l a n t  i n  case o f  power f a i l u r e ,  and t h e  d i ,ese l -d r i ven  f i r e  pumps. 
The maximum r a t e  o f  emission o f  p o l l u t a n t s  from t h e  l a r g e s t  o f  these 
standby u n i t s  would be as fo l lows:  p a r t i c u l a t e s ,  1 Ib /h r ;  s u l f u r  
d i ox ide ,  72 I b /h r ;  n i t r o g e n  oxide, 402 l b / h r ;  o rgan ic  compounds, 
7  I b / h r ;  and carbon monoxide, 14  l b / h r .  Tes t ing  frequency would be 
once pe r  month f o r  2  hours o r  u n t i l  no rma l i za t i on  o f  opera t ing ,  
cond i t i ons ,  whichever i s  sooner. 

3.8 Power Transmission System 

I n  FES F igure  3.19, t h e  161-kV t ransmiss ion  l i n e  pass ing through t h e  CRBRP s i t e  
should be l a b e l  l e d  "DOE-Owned Ft .  Loudon - K31 161  kV." 

On page 3-26 o f  t h e  FES f i r s t  paragraph, f o u r t h  l i n e ,  t h e  f o l l o w i n g  sentence 
should be i n s e r t e d  a f t e r  " co r r i do r " :  

Coord ina t ion  w i t h  t h e  S ta te  H i s t o r i c  Preserva t ion  O f f i c e  was completed 
on May 1982 f o r  t h e  o f f s i t e  p o r t i o n s  o f  t h e  expanded t ransmiss ion l i n e  
r ight -of -way.  No f i e l d  survey was requ i red  because records and p a s t  
experience f o r  t h e  area and f o r  t h e  t e r r a i n  show no s i g n i f i c a n t  p o t e n t i a l  
f o r  s i t e s  i n  t h e  zone t o  be a f f e c t e d  (see S ta te  H i s t o r i c  Preserva t ion  
O f f i c e  l e t t e r  dated September 8, 1982, i n  Appendix C).  

The nex t  sentence (on page 3-26 o f  t h e  FES, f i r s t  paragraph, f o u r t h  l i n e )  
should read: 

Should any s i g n i f i c a n t  s i t e  be revealed i n  o r  i n  t he  c lose  v i c i n i t y  
o f  t h e  c o r r i d o r ,  r e l o c a t i o n  o f  t he  c o r r i d o r ,  r e l o c a t i o n  o f  s p e c i f i c  
towers, o r  p o s s i b l e  excavat ion w i l l  be considered and done i n  con- 
s u l t a t i o n  w i t h  t h e  S ta te  H i s t o r i c  Preserva t ion  O f f i c e  and t h e  NRC 
(ER Sec 3.9.6). 

On page 3-36 o f  t h e  FES, t h e  second sentence o f  t h e  t h i r d  paragraph should 
read: "The r igh t -o f -way  i s  37% hardwood, 43% p ine ,  10% mixed, and 8% un- 
f o res ted  (ER Table 3.9-1, Am I X ) . "  

Conclusion Regarding Changes i n  F a c i l i t y  Desc r i p t i on  

The changes i n  t h e  f a c i l i t y  descr ibed above a re  no t  subs tan t i a l  and they do 
n o t  r e s u l t  i n  s i g n i f i c a n t  changes o r  add i t i ons  t o  t h e  s t a f f ' s  assessment o f  
t he  impacts from cons t ruc t i ng  and opera t ing  t h e  CRBRP. 



4  ENVIRONMENTAL IMPACTS DUE TO CONSTRUCTION 

4 .1  Const ruc t ion  Schedule and Manpower. 

S i t e  p repa ra t i on  began i n  September 1982, and complet ion o f  t h i s  phase o f  t h e  
work i s  expected w i t h i n  14 months. The app l i can ts  requested a  L im i ted  Work 
Au tho r i za t i on  (LWA) under 10 CFR 50.10(e)(2) t o  per form c e r t a i n  s a f e t y - r e l a t e d  
cons t ruc t i on  a c t i v i t i e s  be fore  t h e  a n t i c i p a t e d  issuance o f  t h e  cons t ruc t i on  
permi t  (CP) i n  June 1984. 

The f a c i l i t i e s  t o  be constructed du r i ng  s i t e  p repara t ion  are  e s s e n t i a l l y  as 
descr ibed i n  t h e  FES. The 32-acre borrow p i t  shown i n  FES F igure  4 . 1  has been 
e l im ina ted  and t h e  25-acre quar ry  would now occupy 45 t o  60 acres (F igure A4.1). 

Although t h e  cons t ruc t i on  phase i s  expected t o  l a s t  7  years,  most o f  t he  con- 
s t r u c t i o n  would be completed w i t h i n  6  years. The f i f t h  paragraph o f  t h i s  sec- 
t i o n  i n  t h e  FES should be de le ted  because the  Centar enrichment p l a n t  and the  
~ x x o n  reprocessing p l a n t  a re  no longer  i n  c u r r e n t  p lans f o r  t h e  Oak Ridge area, 
and f u r t h e r  cons t ruc t i on  o f  the  Phipps Bend Nuclear P l a n t  has been cancel led.  
Tennessee Synfuels Associates (TSA) p lans t o  cons t ruc t  a  c o a l - g a s i f i c a t i o n  
p l a n t  about 2.5 m i l es  northwest o f  t he  CRBR s i t e ,  b u t  t h e  f i n a n c i n g  and t i m i n g  
o f  t h a t  p r o j e c t  a re  uncer ta in .  

Table A4.1 prov ides data on t h e  l abo r  requ i red  t o  cons t ruc t  and operate t h e  
CRBR. Updated i n fo rma t i on  on the  l a b o r  force and i t s  probable impact on t h e  
corr~munity i s  presented i n  Sect ion 4.5. 

4.2 Impacts on Land Use 

4.2.1 On S i t e  and Immediate V i c i n i t y  

The t o t a l  area now planned t o  be c leared  and graded a t  t h e  proposed CRBRP s i t e  
i s  approx imate ly  292 acres o f  most ly  f o res ted  1  and, which i s  approximately 20% 
of t h e  1364 acres o f  t h e  s i t e  (see Table A4.2). About 113.5 acres o f  t h e  t o t a l  
area t o  be c leared  would be permanently d is tu rbed,  i n c l u d i n g  34 acres f o r  access 
roads and r a i l r o a d s ,  10 acres f o r  t he  meteoro logica l  tower area, 4  acres f o r  
barge unloading area, 2  acres f o r  park ing  area, and 37 acres f o r  a1 1  l and  w i t h i n  
the  s e c u r i t y  b a r r i e r ,  These increases o f  approximately 50% i n  l and  use a r e  n o t  
s i g n i f i c a n t  because they  w i l l  n o t  a f f e c t  any prime o r  unique land uses o r  spec ia l  
resources on the  s i t e  and because the  resources a f f e c t e d  a re  o f  comparable 
q u a l i t y  t o  those i n  t he  v i c i n i t y .  

Spec i f i c  f o r e s t  types t h a t  would be d i s tu rbed  by cons t ruc t i on  a c t i v i t i e s  a re  
given i n  Table 4.1-2 o f  t h e  app l i can ts '  ER (Am 111). 

As s ta ted  i n  t h e  FES, t imber  o f  commercial va lue on t h e  cons t ruc t i on  areas would 
be harvested and removed from the  s i t e  i n  accordance w i t h  t he  DOE Fores t  Manage- 
ment Program. The remaining p l a n t s  and brush would now be burned i n  accordance 
w i t h  s t a t e  and Federal a i r  p o l l u t i o n  regu la t i ons  (ER Sec 4.1.1); t h i s  would 



Figure A 4 . 1  Proposed s i t e  construction layout  - 



Table A 4 . 1  Schedule o f  d i r e c t  and induced employment f o r  the  CRBRP by type o f  employee1 

I 

Type o f  Construct ion phase (year a f t e r  LWA) Operation phase (year a f t e r  s tar tup)  

emp 1 oyee 1 2 3 4 5 6 7 1 2 3 4 5 6 7 

D i r e c t  manual 86 693 2551 3835 2924 883 55 0 0 0 0 0 0 0 

Nonmanual 211 388 546 685 655 398 8 1  0 0 0 0 0 0 0 

Subcontractor 304 210 190 163 244 178 23 0 0 0 0 0 0 0 

CRBRP p r o j e c t  o f f i c e  267* 274 256 240 240 223 201 141 109 8 1  54 44 25 0 

Contractor  support 189 190 188 181 172 169 148 87 0 0 0 0 0 0 

Operations3 0 6 13 7 1  140 222 282 255 247 246 246 246 246 246 
- - - 

A1 1 types o f  d i r e c t  
P emp 1 oyees 971 1761 3744 5175 4375 2073 790 483 356 327 300 290 271 246 

Tota l  d i r e c t  and 
induced employees 988 1788 3788 5206 4423 2142 865 560 431 402 375 365 346 321 

lReported numbers are y e a r l y  averages. 
2237 p r o j e c t  o f f i c e  s t a f f  and 142 cont rac tor  support personnel were already l i v i n g  i n  the p r o j e c t  area as o f  

February 1971. 
31ncl udes s e c u r i t y  personnel dur ing  operat ion. 
4The number o f  induced workers h i r e d  dur ing the const ruc t ion  phase i s  based on the number o f  re located d i r e c t  

r e l a t i v e l y  permanent workers h i r e d  by Contractor Support, Operations, and Pro jec t  Off ice Staffs. The s t a f f  
assumed a 50-percent inmover r a t e  f o r  employees over and above the number o f  employees l i v i n g  i n  the  p r o j e c t  
area f o r  the  employment groups l i s t e d  above as o f  February 1981. The s t a f f  assumed a 1.6 m u l t i p l i e r  fo r  
c a l c u l a t i n g  induced employment by year w i t h  75 percent o f  induced workers h i r e d  w i t h i n  the  cur rent  year and 
25 percent  the  f o l l o w i n g  year. 



Table A4.2 Land areas t h a t  would be a f f e c t e d  by proposed 
s i t e  p repara t ion  a c t i v i t i e s *  

Acres d is tu rbed 

Temporary Permanent 

Category f a c i l i t i e s  f a c i l i t i e s  

Access roads and r a i  1 roads (onsi t e )  30 3 0 

Access r a i l r o a d  ( o f f s i t e )  4 4 

Parking area 19 2 

Barge unloading area 4 4 

Impounding ponds 7 7 

Quarry i n c l u d i n g  stock p i l e  area and crusher 
f a c i  1 i t y  

Concrete batch p l a n t  5 - 
R iver  water in take,  pumphouse, and discharge 

1 i n e  and san i ta ry  l a n d f i  11 areas 

Spo i l  areas 43* - 
Storage and o the r  work areas 67 - 
Permanent p l a n t  b u i l d i n g  and a1 1 land 

w i t h i n  s e c u r i t y  b a r r i e r  

Meteoro logical  tower areas 10 10 

Add i t iona l  s e c u r i t y  areas requ i red  f o r  1 5 0 - f t  
l i n e  o f  s i g h t  beyond s e c u r i t y  b a r r i e r - - t o  
be grassed and mowed - 19 

TOTAL 292 113.5 

Source: ERTable 4.1-1 Am X I I I ,  A p r i l  1982. 

*Maxi mum 

have a s l i g h t l y  adverse e f f e c t  on a i r  q u a l i t y  i n  the  immediate v i c i n i t y .  Con- 
vent iona l  garbage would be disposed o f  o f f s i t e .  The app l icants  have deleted 
the  use o f  a borrow p i t  from t h e i r  plans. 

The barge-unloading f a c i l i t y  (Figure A4.1) has been redesigned i n  a manner 
which minimizes dredging. The concrete-s lab-on-p i l ing type o f  barge-unloading 



fac i  1  i t y  would now occupy a  125-by-185-ft area recessed i n t o  the  r i v e r  bank. 
On one s ide  and one end of t he  area, sheet p i l i n g  would be d r i ven  t o  form two 
boundaries of the  area t o  be excavated. The bottom o f  the  dredged area would 
be covered w i t h  about 700 yds3 of sand t o  cushion grounded barges dur ing  
unloading. 

~ o p s o i l  on the  areas t o  be excavated would be removed and s tockp i l ed  f o r  use 
i n  l a t e r  landscaping. Beneath the  topso i  1, about h a l f  o f  the  excavated mate- 
r i a l s  would s a t i s f y  requirements fo r  s t r u c t u r a l  f i l l .  The excess would be 
Stockp i led  fo r  b a c k f i l l .  Add i t iona l  b a c k f i l l  would now be obtained from the  
45-acre quarry and s t o c k p i l e  areas (F igure A4.1). B u i l d i n g  ma te r ia l  (sand, 
stone, s la te ,  l imestone) would now be quar r ied  on s i t e .  Surface s o i l s  of t h e  
quarry area Would be s tockp i  l e d  fo r  revegeta t ion  o f  the  quarry area a t  t he  end 
of construct ion.  

The Ind ian  Mound has been excavated and no longer ex i s t s .  

The above changes do n o t  s i g n i f i c a n t l y  a f f e c t  t he  s t a f f ' s  impact assessments 
i n  Sect ion 4.4. 

4.2.2 Transmission Lines 

About 6 1  acres, r a t h e r  than 54 acres, would be used f o r  t ranmiss ion l i n e s .  
This i s  no t  a  s i g n i f i c a n t  increase i n  environmental impacts. 

4.3 Impacts on Water Use 

The maximum water 
the f i g u r e  o f  190, 
average f 1  ow. Wat 

requirement du r ing  cons t ruc t i on  would be 210,000 gpd, up from 
000 gpd g iven i n  t he  FES, about 0.007% o f  the  r i v e r ' s  annual 
.er f o r  o the r  than quarry use could be as much as 150,000 gpd 

and would be p iped along e x i s t i n g  roadways from the  nearby Bear Creek Water 
F i l t r a t i o n  Plant .  Th is  small increase i n  water use i s  n o t  envi ronmental ly  
s i g n i f i c a n t .  

4.4 Ecoloaical  I m ~ a c t s  

4.4.1 T e r r e s t r i a l  

Construct ion would r e s u l t  i n  t he  harves t ing  o f  t imber and the  des t ruc t i on  o f  
some o ther  p l a n t  and animal l i f e  on 292 acres concerned w i t h  the  p l a n t  
(Table A4.2) and 58 acres i n  connect ion w i t h  the  t ransmiss ion l i n e s ,  both on 
and o f f  s i t e .  This  increase o f  approximately 50% percent over t he  195 acres 
(s ta ted  i n  t he  FES) t o  be c leared f o r  cons t ruc t i on  o f  t he  p l a n t  p ropo r t i ona te l y  
increases the  amount o f  b i o t a  af fected.  However, the  b i o t a  a f f e c t e d  would 
s t i l l  be less  than l% of such resources on the  Oak Ridge Reservation. 
The s t a f f  there fore  concludes t h a t  t h e i r  increased impact i s  no t  environmental l y  
s i g n i f i c a n t .  

Two p l a n t  species, C imic i fuga r u b i f o l  i a  and Saxi f raga careyana, under s ta tus  
review by the  F i sh  and W i l d l i f e  Serv ice (FWS), have been i d e n t i f i e d  on the  
proposed si te. ' (see Sect ion 2.7.1.1). Based on f i e l d  s tudies and procedures 
adopted by the  appl i cants, safeguards have been developed t o  ensure p r o t e c t i o n  
of these c r i t i c a l  elements (Sect ion 4.6.1.1(16). 



Under the  app l i can ts '  r e s t o r a t i o n  plans, t he  45 acres f o r  t he  quarry would 
probably s t a r t  support ing w i l d l i f e  about 10 years a f t e r  r e s t o r a t i o n  and prov ide  
h a b i t a t  equ iva len t  t o  t he  present h a b i t a t  i n  another 1 0 '  years. 

4.4.2 Aquatic 

The second sentence o f  t he  second paragraph o f  t he  FES has been rev ised t o  
read: 

The s t a f f  recommends t h a t  t he  cofferdam be i n s t a l l e d  and removed when 
sauger are n o t  spawning and s t r i p e d  bass are n o t  u t i l i z i n g  t h e  C l i nch  
R iver  as a  thermal refuge unless i t  can be subs tant ia ted  t h a t  t he re  
w i l l  be no adverse e f f e c t s .  

The r i v e r  and shore l ine  area t o  be excavated o r  dredged du r ing  i n s t a l l a t i o n  o f  
t h e  pumphouse and i n take  pipes i s  now described as having an area o f  9400 f t 2  

( the  FES s ta tes  t h a t  3440 m3 o f  r i v e r  bottom would be excavated); t h i s  i s  no t  a  
s i g n i f i c a n t  change. 

The discharge p ipe  would be i n s t a l l e d  w i t h  some excavat ion and dredging t a k i n g  
place. Approximately 2600 f t2 ( the  FES s ta tes  t h a t  190 m3 o f  r i v e r  bottom 
would be excavated) o f  r i v e r  bottom and shore l ine  would be d is turbed;  t h i s  i s  
no t  a  s i g n i f i c a n t  change. 

About 11,000 yds3 ( ins tead o f  14,500 m3 (19,000 yds3)) o f  ma te r i a l  would be 
dredged t o  accommodate the  barge-unloading f a c i l i t y ;  t h i s  i s  a  s l i g h t  reduc t ion  
i n  terms o f  impact. Approxiniately 700 yds3 o f  sand f i  11 ( ra the r  than 4940 m3 
(6500 yds3) o f  g ranu lar  fill) would be used t o  l i n e  the  bottom o f  t he  f a c i l  i t y .  
About 600 l i n e a r  f e e t  o f  shore l ine  and about 1700 f t 2  o f  r i v e r  bottom below t h e  
741- f t  e l e v a t i o n  would be d is tu rbed dur ing  construct ion.  The sequence o f  
cons t ruc t i on  f o r  t h e  f a c i l i t y  i s :  d r i v e  p i l i n g ,  cons t ruc t  concrete s lab,  
excavate bottom, and p lace sand as required. Aquatic l i f e  would be destroyed 
i n  t h e  area o f  t h e  barge-unloading f a c i l i t y .  However, based on the  amount of 
area impacted, t h e  temporary nature o f  t he  a c t i v i t i e s ,  and the  f a c t  t h a t  a  
l a r g e  p o r t i o n  o f  t h i s  area i s  d r y  dur ing  p a r t  o f  t he  year,  no s i g n i f i c a n t  
long-term impact i s  expected. 

L imi ted  dredging and placement o f  granular  f i l l  and r i p r a p  would be associated 
w i t h  improvement o f  t h e  access road and cons t ruc t i on  o f  t he  r a i l r o a d  spur. 
These a c t i v i t i e s  would impact approximately 34,000 f t 2  o f  e x i s t i n g  r i v e r  bottom 
below t h e  normal pool e leva t i on  o f  Watts Bar Lake. Deposi t ion o f  t he  f i l l  
ma te r ia l  would i n i t i a l l y  destroy the  under ly ing  benth ic  community; however, 
t h i s  impact would be temporary, and benth ic  organisms would r a p i d l y  co lon ize  
the  new rock  substrate.  The s t a f f  recommends t h a t  f i l l  ma te r ia l  no t  be p laced 
i n  t he  r i v e r  du r ing  the  pe r iod  i n  l a t e  summer when s t r i p e d  bass are  u t i l i z i n g  
t h e  C l i nch  River  as a  thermal refuge o r  i n  l a t e  spr ing  when sauger a re  spawning. 

C lear ing  r ights-of -way fo r  the  transmission c o r r i d o r s  and moving cons t ruc t i on  
equipment a long t h e  c o r r i d o r s  would r e s u l t  i n  some s o i l  e ros ion  and stream 
s i l t a t i o n .  Such e f f e c t s ,  al though s i g n i f i c a n t  f o r  the  streams a f fec ted ,  would 
be temporary and even areas severely  a f fec ted  would be recolonized. FES Sec- 
t i o n  3.8 describes cons t ruc t i on  prac t ices  designed t o  minimize these e f f e c t s .  



An Eros ion  and Sediment Cont ro l  P lan  f o r  t h e  planned c o n s t r u c t i o n  a c t i v i t i e s  a t  
the  s i t e  has been approved by EPA and t h e  S ta te  o f  Tennessek. The o b j e c t i v e  o f  
t he  p l a n  i s  t o  c o n t r o l  t h e  e ros ion  and sedimentat ion r e s u l t i n g  from c o n s t r u c t i o n  
a c t i v i t i e s  by m in im iz i ng  s o i l  exposure, c o l l e c t i n g  and c o n t r o l l i n g  r a i n f a l l  
r u n o f f  i n  t h e  c o n s t r u c t i o n  area, and by s h i e l d i n g  and/or b i n d i n g  s o i l  on c u t  
s lopes where s t a b i l i z a t i o n  i s  requ i red .  Sedimentat ion t o  t h e  C l i n c h  R i ve r  
would be c o n t r o l l e d  by  p l a c i n g  runo f f  t rea tment  ponds and f i l t e r s  so t hey  
co l  l e c t  and t r e a t  r a i  n f a l  1  r u n o f f .  

The p l a n  incorpora tes  t h e  EPA and S ta te  o f  Tennessee standards o f  performance 
f o r  new sources, b e s t  p ro fess iona l  judgment, and o t h e r  a p p l i c a b l e  guidance 
documents t o  c o n t r o l  t h e  p o t e n t i a l  p o l l u t i o n  r e s u l t i n g  f rom t h e  c o n s t r u c t i o n  
a c t i v i t y .  The e x t e n t  and comprehensiveness o f  t h e  p l a n  e l im ina tes  t h e  need 
f o r  an aqua t i c  b i o l o g i c a l  mon i t o r i ng  program. The p l a n  requ i res  t h a t  s p e c i f i c  
methods be used t o  min imize e ros ion  from water ,  wind, and g r a v i t y  as descr ibed  
i n  t h e  above paragraph. 

The NPDES Permi t ,  Page 1-3, se ts  f o r t h  e f f l u e n t  l i m i t a t i o n s  and mon i t o r i ng  
requirements f o r  p o i n t  source r u n o f f  from areas o f  cons t ruc t i on .  As noted i n  
t he  NPDES Permi t  Ra t iona le ,  these requirements a r e  based on 40 CFR 423.45 and 
bes t  p ro fess iona l  judgments. Use o f  r u n o f f  c o l l e c t i o n  ponds w i t h  f i l t r a t i o n  
i s  considered by  EPA t o  be a  bes t  management p r a c t i c e  f o r  c o n t r o l  o f  s i t e  
r u n o f f .  

I n  summary, t h e  aqua t i c  ecosystem, i n c l u d i n g  t h e  F e d e r a l l y  p r o t e c t e d  species,  
Lampsi 1  i s  O r b i c u l a t a  Orb i cu la ta ,  i s  expected t o  s u s t a i n  no s i g n i f i c a n t  impact 
from c o n s t r u c t i o n  o f  t h e  p l a n t  and t ransmiss ion  l i n e s  p rov ided  t h a t :  (1) 
a c t i v i t i e s  a re  t imed t o  min imize e f f e c t s  d u r i n g  c r i t i c a l  per iods  o f  b i o l o g i c a l  
a c t i v i t y  i n  t h e  C l i n c h  R iver ,  (2) c o n s t r u c t i o n  p r a c t i c e s  t o  min imize impact as 
recommended by t h e  s t a f f  a re  fo l lowed,  and (3) requi rements i n  t h e  Eros ion  and 
Sediment Cont ro l  P lan  and t h e  NPDES Permi t  a re  met. 

The above changes and a d d i t i o n a l  i n f o r m a t i o n  do n o t  c o n s t i t u t e  a  s i g n i f i c a n t  
change i n  t h e  FES assessment o f  eco log i ca l  impacts. 

4.5 Impacts on t h e  Community 

Th is  s e c t i o n  now inc ludes  re1.evant m a t e r i a l  i n  FES Sec t ion  4.1. To a  l a r g e  
ex ten t ,  t h e  s e v e r i t y  o f  socioeconomic e f f e c t s  i s  dependent on t ime. I n  t h e  
case o f  C l i n c h  R iver ,  t h e  s t a f f  f e l t  t h a t  enough t ime  had passed s i nce  t h e  
e a r l i e r  ana l ys i s  was completed t o  war ran t  a  r eana l ys i s  o f  socioeconomic e f f e c t s  
Moreover, c e r t a i n  background f a c t o r s  (competing c o n s t r u c t i o n  p r o j e c t s )  had 
changed as d i d  - t h e  assumptions o r i g i n a l l y  used by t h e  s t a f f  ana lys ts .  The 
r e s u l t i n g  a n a l y s i i - d i f f e r s  cons iderab ly  f rom t h a t  which was developed f o r  t h e  
s t a f f ' s  FES and i s  presented below. 

4 .5 .1 The Inmover Cons t ruc t ion  Labor Force 

E x i s t i n g  res iden t s  o f  t h e  four -coun ty  impact  area would supply  most o f  t h e  
demand f o r  l a b o r  through t h e  re lease  of c o n s t r u c t i o n  l abo re rs  and craf tsmen 
from o the r  c o n s t r u c t i o n  p r o j e c t s ,  through t h e  movement o f  l abo re rs  as they  a re  
b i d  away from o t h e r  i n d u s t r i e s ,  and through a  d e c l i n e  i n  unemployment. The 
appl i c a n t s '  a n a l y s i s  (ER App C)  d iscusses a  range o f  26 t o  40% inmovement o f  



c o n s t r u c t i o n  l abo r ,  which i s  based on TVA experience i n  c o n s t r u c t i n g  nuc lear  
power s t a t i o n s .  The lower  va lue r e f l e c t s  TVA c o n s t r u c t i o n  exper ience and 
o r d i n a r y  compe t i t i on  f o r  r eg iona l  labor .  The upper va lue  r e f l e c t s  t h e  pos- 
s i b i l i t y  t h a t  o t h e r  l a rge ,  heavy c o n s t r u c t i o n  p ro jec t s - -no tab l y  t h e  TSA 
(Koppers) coal  g a s i f i c a t i o n  p l an t - - cou ld  b i d  f o r  s k i l l e d  workers f rom t h e  
same l a b o r  shed supp ly ing  t h e  proposed CRBRP d u r i n g  t h e  same t ime  frame. 

A d d i t i o n a l  employment cou ld  be induced by t h e  presence o f  a  l a r g e  l a b o r  f o r c e  
on t h e  CRBRP p r o j e c t .  The e f f e c t  would be f e l t  i n  t h e  e n t i r e  reg ion ,  b u t  no- 
where so concentrated as i n  t he  immediate p r o j e c t  area. Induced employment 
would a r i s e  because t h e  purchas ing power o f  t h e  CRBRP l a b o r  f o r c e  would c rea te  
an increased demand f o r  goods and serv ices.  The a p p l i c a n t s  re fe rence  an Ap- 
pa lach ian  Regional Commission s tudy (ER Sec 8.2.2.2) showing, f o r  Anderson 
County, t h a t  every  economic base j o b  generates an a d d i t i o n a l  0.75 j o b  i n  l o c a l  
s e r v i c e  and p roduc t i on  a c t i v i t i e s .  The app l i can t s  adopted a  m u l t i p l i e r  o f  1.6 
t h a t  more c l o s e l y  r e f l e c t s  t h e  temporary na tu re  o f  impacts assoc ia ted  w i t h  
c o n s t r u c t i o n  p r o j e c t s  than  does t h e  m u l t i p l i e r  c a l c u l a t e d  by t h e  Appalachian 
Regional Commission (ER Table 8.2-3). The app l i can t s  f u r t h e r  assumed t h a t  
because workers would n o t  m ig ra te  t o  f i l l  i n d i r e c t  employment o p p o r t u n i t i e s  
c rea ted  by t h e  proposed CRBRP, l e v e l s  o f  i n m i g r a t i o n  would n o t  be a f f e c t e d  by 
t h e  number o f  i n d i r e c t  jobs  c rea ted  (ER App C,  Sec 1.0) .  The s t a f f  agrees 
w i t h  these assumptions and f i n d s  them reasonable i n  l i g h t  o f  t h e  temporary 
na tu re  o f  c o n s t r u c t i o n  employment. 

A t  an inmovement l e v e l  o f  26% many as 1300 d i r e c t  employees migh t  move i n t o  
four-county  impact area d u r i n g  t h e  peak year  o f  c o n s t r u c t i o n  (ER Sec 8.3.2.1). 
The corresponding f i g u r e  a t  t h e  40% l e v e l  would be 2000. Prev ious TVA s tud ies  
i n d i c a t e  t h a t  70% o f  t h e  employees moving i n t o  an area a re  accompanied by t h e i r  
f a m i l i e s ,  which con ta in  3.2 persons on t h e  average (TVA, 1981, 1979, 1980, 1980a, 
1978, and 1980b). Apply ing these f a c t o r s  t o  t h e  number o f  inmoving workers under 
bo th  m ig ran t  c o n d i t i o n s  y i e l d s  t h e  t o t a l  number o f  people who would move i n t o  
t h e  four -coun ty  area d u r i n g  t he  peak year  o f  cons t ruc t i on .  A t  t h e  lower  l e v e l  
o f  m i g r a t i o n  t he  number o f  people would be 3200, whereas 5040 people would move 
i n t o  t h e  impact area under t h e  h igher  a l t e r n a t i v e  assumption (ER App C,  Sec 1.0). 

4.5.2 D i s t r i b u t i o n  o f  Inmover Cons t ruc t ion  Labor Force 

The a b i l i t y  t o  absorb a  temporary popu la t i on  i n f l u x  i n  e x i s t i n g  communities 
w i l l  depend t o  a  l a r g e  degree on t h e  d i s t r i b u t i o n  o f  t h e  new popu la t i on  among 
those communities. The average c o n s t r u c t i o n  worker i s  w i l l i n g  t o  commute l o n g  
d is tances  (approx imate ly  50 m i l es ) ,  i f  necessary, t o  t ake  a  temporary job.  
However, as t h e  commuting d i s tance  increases beyond 50 m i l es ,  c o n s t r u c t i o n  
workers i n c r e a s i n g l y  p r e f e r  t o  r e l o c a t e  i n  e i t h e r  t r a n s i e n t  housing ( r e n t a l  
u n i t s ,  ho te l s ,  mote ls ,  rooming houses) o r  mobi le  homes. 

Once the  d e c i s i o n  t o  r e l o c a t e  i s  made, c o n s t r u c t i o n  workers t y p i c a l l y  cons ider  
t h e  f o l l o w i n g  f a c t o r s  a t  a  minimum i n  dec id i ng  upon t h e  s p e c i f i c  communities i n  
which t o  loca te :  

(1) d i s tance  t o  t h e  s i t e  
(2) s i z e  o f  t h e  community 
(3) housing vacancy r a t e  
(4) prevalance o f  mob i le  homes 



I n  general, cons t ruc t i on  workers w i l l  move t o  areas t h a t  are c l ose  t o  con- 
s t ruc t ion  s i t e s  t o  minimize t h e  t ime and cos t  o f  t r a v e l  and t o  communities 

1 
are e i t h e r  l a r g e  o r  c lose  t o  l a r g e  communities whose f a c i l i t i e s  and ser- 

I 
,ices are a t t r a c t i v e .  A r e l a t i v e l y  h i gh  vacancy r a t e  suggests t he  avai  l a b i  1  i t y  
of housi ng , whi 1  e  t he  importance of mobi 1  e  homes r e f  1  e c t s  t h e  temporary na tu re  
of cons t ruc t i on  i ndust ry  employment (NUREGKR-2002). 

More speci f  i c a l  l y ,  t he  appl i c a n t s  based t h e i r  assignment o f  inmoving workers t o  
i nd i v i dua l  j u r i s d i c t i o n  on TVA experience a t  s i x  nuc lear  p l a n t  c o n s t r u c t i o n  
s i t e s  (TVA, 1981, 1979, 1980, 1980a, 1978, and 1980b). D i f f e rences  between 
these s i x  cases and the  four-county area i n  terms o f  munic ipa l  popu la t i on  s i ze ,  
distances t o  t h e  s i t e s ,  housing a d d i t i o n s  by type,  and t h e  l o c a t i o n  and capac i t y  
of highways were used t o  a d j u s t  t h e  l e v e l  o f  inmovements t o  s p e c i f i c  j u r i s d i c -  
t ions .  Planners from l o c a l  p l ann ing  agencies were a l s o  consu l ted  p r i o r  t o  de- 
veloping t h e  f i n a l  d i s t r i b u t i o n  of workers ( a p p l i c a n t s '  response t o  Ques t ion  19 
i n  Amendment X) .  

FES Figure 4.2 shows t h e  road mi leage d is tances  between t h e  s i t e  and nearby 
populat ion centers ;  FES F igure  4.3 shows e x i s t i n g  and p o t e n t i a l  mobi le  home 
s i t es .  

I n  the  op in ion  o f  t h e  s t a f f ,  t h e  h ighes t  concen t ra t i on  o f  inmover c o n s t r u c t i o n  
workers would be i n  t he  Rockwood-West Knox County s t r i p  because t h i s  zone com- 
bines t he  f a c t o r s  o f  a c c e s s i b i l i t y  t o  t h e  s i t e  and s u i t a b i l i t y  o f  temporary 
housing. The l a c k  o f  mobi le  homes and h i g h  housing cos ts  would probably  make 
the C i t y  o f  Oak Ridge a  l e s s  a t t r a c t i v e  p lace  t o  l o c a t e  than migh t  be i n f e r r e d  
from i t s  p r o x i m i t y  t o  t h e  s i t e  and i t s  urban a t t r a c t i o n s .  

The area a long Highway 6 1  between C l i n t o n  and O l i v e r  Springs i n  Anderson County 
i s  considered t o  be a  zone o f  p o t e n t i a l  mobi le  home s i t e s  t h a t  i s  w i t h i n  accept- 
able commuting d is tance  t o  t h e  s i t e  and easy access t o  shopping cen ters  i n  Oak 
Ridge. However, t h e  p rope r t y  t a x  r a t e  o f  Anderson County i s  one o f  t h e  h ighes t  
i n  t he  s t a t e  and an inmover would have t o  balance t h e  p o s s i b l e  advantages aga ins t  
higher l i v i n g  costs .  Leno i r  C i t y  i n  Loudon County i s  o n l y  about 20 m i l es  from 
the s i t e  and would be considered an acceptable commuting d is tance  f o r  inmoving 
temporary cons t ruc t i on  workers. 

Those inmovers d e s i r i n g  a  more urban 1  i f e  might  choose t o  s e t t l e  i n  t h e  v i c i n i t y  
o f  Knoxv i l l e  desp i t e  t h e  37-mi le commute (each way). The s t a f f ' s  judgment i s  
t h a t  on l y  a  smal l  f r a c t i o n  o f  c o n s t r u c t i o n  inmovers would choose t o  do so be- 
cause o f  o p p o r t u n i t i e s  c l o s e r  t o  t he  proposed CRBRP s i t e .  However, even if 
many d id ,  Knoxv i l l e ,  w i t h  a  1980 popu la t i on  o f  183,139, cou ld  absorb an i n f l u x  
b e t t e r  than a  smal le r  m u n i c i p a l i t y  because t h e  percentage o f  change would be 
much smal ler .  Table A4.3 i n d i c a t e s  t h e  a p p l i c a n t s '  est imated a1 l o c a t i o n  of i n -  
moving workers and t h e i r  f a m i l i e s  t o  communities w i t h i n  t h e  four-county impact 
area. 

4.5.3 Soc ia l  E f f ec t s  

Except f o r  p o s s i b l e  t r a f f i c  problems, c o n s t r u c t i o n  workers who do n o t  r e l o c a t e  
i n  order  t o  become employed on t h e  p r o j e c t  would n o t  cause any s o c i a l  change. 
They would use t h e  same pub1 i c  and p r i v a t e  sec to r  serv ices  t h a t  they  always 
used. However, inmoving c o n s t r u c t i o n  workers and t h e i r  f a m i l i e s  cou ld  cause 



Table A4.3 Est imated number and l o c a t i o n  o f  r e l oca ted  CRBRP p r o j e c t  
employees, spouses, and c h i l d r e n  a t  peak o f  c o n s t r u c t i o n  
a c t i v i t y  

County 

26% inmovement 40% i nmovement 

Populat ion Popu la t ion  
% o f  
movers To ta l  School age To ta l  School age 

Anderson 
Oak Ridge 
C l i n t o n  Area 

Knox 
Knoxvi 11 e 
West Knox County 

Loudon 
Leno i r City Area 

Roane 
Kingston Area 
Rockwood Area 
Harriman Area 

To ta l  100 3210 620 5040 980 

Source: ER, Table 8.3-3 

s o c i a l  changes as a r e s u l t  o f  making added demands on housing, schools, and 
o t h e r  p u b l i c l y  and p r i v a t e l y  d e l i v e r e d  serv ices.  . The f o l l o w i n g  sec t ions  ad- 
dress t h e  problems generated by new, temporary popu la t i on  a d d i t i o n s  t o  t h e  
four-county area of Anderson, Roane, Loudon, and Knox. Al though some inmoving 
c o n s t r u c t i o n  workers migh t  choose t o  l i v e  i n  t h e  more d is tance  count ies  such as 
Morgan, Cumberland, Sco t t ,  Campbell, B loun t ,  Monroe, McMinn, Meigs, and Rhea, 
t h e  numbers of such workers t o  be considered a re  so few as t o  c o n s t i t u t e  a 
negl i g i  b l  e impact. 

Housi ng 

Tables A4.4 and A4.5 summarize t h e  housing requirements f o r  r e l o c a t i n g  d i r e c t  
p r o j e c t  employees a t  t h e  peak of employment. The numbers r e f l e c t  i n  p a r t  t he  
est imated avai  l a b i  1 i t y  o f  s p e c i f i c  housing types i n  d i f f e r e n t  p laces (ER 
Sec 8.3.2.1.1). Knox County would experience t h e  g rea tes t  demand f o r  housing, 
and t h e  m a j o r i t y  o f  t he  demand f o r  mobi le  home s i t e s  would i n  Roane County. A 
l a r g e  p a r t  o f  t h e  demand f o r  mob i le  homes s i t e s  would be i n  nonincorporated 
areas near towns and c i t i e s  (ER App, Sec 2.1). 

Under bo th  inmovement scenar ios no community o the r  than Kingston, Leno i r  City, 
o r  Oak Ridge would experience housing pressures du r i ng  t he  peak c o n s t r u c t i o n  
p e r i o d  because o f  t h e  a v a i l a b i l i t y  o f  housing u n i t s ;  t h a t  i s ,  t h e  number of 
u n i t s  annua l l y  added t o  t h e  housing s tock  would be s u f f i c i e n t  t o  accommodate 
increased demand (ER Sec 8.1.3.1, Tables 2.11 through 2.18.) If housing 



Table A4.4 Est imate o f  housing u n i t s  r e q u i r e d  
a t  peak employment f o r  i nmovi ng 
c o n s t r u c t i o n  workers under 
a l t e r n a t i v e  scenar ios 

Inmovement l e v e l  

Place 2 6% 40% 

Anderson County 

C i t y  o f  Oak Ridge 

Knox County 

Loudon County 

Roane County 

To ta l "  1270 1990 

Source: ER Table 8.3-4 and Appendix 
Table 2.1-8. 

*Sum o f  numbers may n o t  equal t o t a l s  because 
o f  rounding. 

Table A4.5 Est imate o f  housing types  r e q u i r e d  a t  
peak employment under a l t e r n a t i v e  
scenar i  os 

Hous i ng 

t Y  Pe 

Inmovement l e v e l  

2 6% 40% 

S ing le  f a m i l y  

Mu1 t i - f a m i  l y  

Mob i le  home 

T o t a l  * 1270 1990 
- 

Source: ER Appendix Tables 2.1-4 and 2.1-8. 
*Sum o f  numbers'may n o t  equal t o t a l s  because o f  

rounding. 

Cons t ruc t ion  a c t i v i t y  between 1980 and t h e  mid-1980s does n o t  exceed l e v e l s  
p reva i  1 i ng d u r i n g  t h e  1970s, Oak Ridge, Lenoi r C i t y ,  and K ings ton  c o u l d  be 
faced w i t h  t i g h t  housing markets du r i ng  t h e  peak c o n s t r u c t i o n  pe r i od .  Addi- 
t i o n a l  da ta  a re  i n  Sec t ion  8 .1 .3 .1  and ER Appendix Tables 2 .1 -1  through 2.1-8 

The s t a f f  suppor ts  t h e  a p p l i c a n t s '  assessment and f i n d s  t h a t  i t  i s  conse rva t i ve  
because t h e  ana l ys i s  does n o t  cons ider  (1) doub l i ng  up o f  inmoving workers who 
are unaccompanied by fami l i e s  and s i n g l e  workers (30% percen t  o f  t o t a l ) ,  and 

4- 11 



(2) t he  use o f  mote ls  and h o t e l s  as t r a n s i e n t  housing. Both cons ide ra t i ons  
would reduce p r o j e c t e d  needs i n  t h e  housing markets cons idered  by t h e  a p p l i c a n t s .  

School Systems 

Enro l lment  s t a t i s t i c s  f o r  county  and c i t y  school  systems a re  p rov ided  i n  
Tables A4.6 and A4.7. These da ta  i n c l u d e  enro l lments  f o r  t h e  1980-81 school  
y e a r  and f o r  t h e  peak c o n s t r u c t i o n  year ,  assumed t o  be 1987. As i n d i c a t e d  
i n  Table A4.6, t h e  school  systems i n  Anderson County, C l i n t o n  City, Oak Ridge, 
and Harriman have moderate ly  h i g h  l e v e l s  o f  excess c a p a c i t y  w h i l e  t h e  remain ing 
systems a re  e i t h e r  c l o s e  t o  o r  exceed f u l l  u t i l i z a t i o n .  

Dur ing  t h e  peak y e a r  o f  c o n s t r u c t i o n  t h r e e  o f  t h e  e i g h t  school systems f o r  
which da ta  a r e  a v a i l a b l e  cou ld  exper ience en ro l lmen t  l e v e l s  exceeding system- 
wide capac i t y .  For  t h e  Knox County school system, t h e  o v e r u t i l i z a t i o n  c o u l d  
reach 6%. Harr iman and Loudon schools  would have lower  l e v e l s  o f  u t i l i z a t i o n  
f o r  t h e  yea r  c o i n c i d i n g  w i t h  peak o n s i t e  employment (ER App Sec 2.2). 

The app l i can t s  es t imated  t h e  need f o r  a d d i t i o n a l  teachers  and classrooms under 
bo th  inmovement scenar ios  (ER App Sec 2.2). These da ta  a re  summarized i n  
Table A4.8. It should  be noted t h a t  t h e  a p p l i c a n t s '  a n a l y s i s  assumes t h a t  t h e  
s tuden t  en ro l lmen t  and t h e  number o f  classrooms and teachers  a re  i n  ba lance 
be fo re  any t h e  impact o f  CRBR p r o j e c t - r e l a t e d  s tuden ts  would occur.  There fo re ,  
t he  da ta  i n  Table A4.8 should  be viewed as t h e  a d d i t i o n s  r e q u i r e d  t o  meet 
increased demands a t  t h e  peak o f  c o n s t r u c t i o n ,  assuming no u n d e r u t i l i z a t i o n .  

I n  genera l ,  t h e  s t a f f  agrees w i t h  t h e  a p p l i c a n t s '  de te rmina t ions  o f  t h e  impact  
on l o c a l  educa t iona l  systems. Nonetheless,  severa l  p o i n t s  should  be borne i n  
mind. F i r s t ,  as i nd i ca ted ,  CRBRP c o u l d  impact  an a l r eady  o v e r u t i l i z e d  system 
i n  West Knox County. O f  t h e  900 s tudents  above c a p a c i t y  i n  1985 (under t h e  
40% inmovement scenar io ) ,  400 would be p r o j e c t  r e l a t e d .  However, t h e  peak of 
CRBRP p r o j e c t - r e l a t e d  s tuden ts  would be p resen t  f o r  l e s s  than 2  years  when 
t h e i r  nuwbers would d e c l i n e  (ER App Table  2.22). Second, t h e  growth i n  t h e  
number o f  CRBRP p r o j e c t - r e l a t e d  s tudents  i n  a l l  systems would occur  over  a  
p e r i o d  o f  t ime ,  the reby  p e r m i t t i n g  f a c i l i t y  and personnel  adjustments.  T h i r d ,  
t h e  a p p l i c a n t s  d i d  n o t  cons ide r  p r i v a t e  schools  as a  p o t e n t i a l -  resource which 
cou ld  be acceptab le  t o  some percentage o f  inmoving c o n s t r u c t i o n  worker  house- 
ho lds.  F i n a l l y ,  t h e  S t a t e  o f  Tennessee Department o f  P u b l i c  Hea l t h  has i s sued  
age -spec i f i c  p r o j e c t i o n s  o f  p o p u l a t i o n  which i n d i c a t e  an o v e r a l l  6% d e c l i n e  i n  
school  age c h i l d r e n  i n  t h e  fou r -coun ty  a rea  between 1980 and 1985. These 
f i g u r e s  a re  i n  marked c o n t r a s t  t o  es t imates  made by  school  a u t h o r i t i e s  i n  t h e  
fou r -coun ty  impact a rea , .wh ich  i n d i c a t e  i n c r e a s i n g  enro l lment .  

T ranspo r t a t i on  

The a p p l i c a n t s '  a n a l y s i s  o f  t r a n s p o r t a t i o n  impacts u t i l i z e d  t he  f o l l o w i n g  
assumptions: 

(1) no sponsored van o r  bus program 

(2) two persons p e r  commuting v e h i c l e  



Table A4.6 Capacity and enrollment o f  area schools by system and grade: 
1980-1981 school year 

Excess 
Sys tem K 1 2 3 4 5 6 7 8 9 10 11 12 Total  Capacity 

Anderson 
Capacity 
Enrol lment 

C l  i nton 
Capacity 
Enrol lment 

Oak Ridge 
Capaci ty 
Enrollment 

Roane 
Capacity 

P 
Enrollment 

I 
A 

w Harriman 
Capacity 
Enrol lment 

Knox** 
Capac i ty  
Enrollment 

Loudon 
Capac i ty  300 122 409 383 335 370 364 376 346 225 225 190 161 3,806 1.3% 
Enrollment 299 122 389 373 325 350 367 384 346 225 225 190 161 3,756 

Lenoi r  C i t y  
Capacity 106 118 133 139 135 136 106 100 96 297 237 241 213 2,057 3.5% 
Enrol lment 106 118 110 114 110 136 106 100 96 297 237 141 213 1,984 

Source: ER Table 8.1-15. 
* F i r s t  5 months o f  school year. 

**Only the  north,  northwest, and southwest sectors o f  the  Knox School System. 
NOTE: The K-12 enrol lment and capaci ty  f i gu res  f o r  t he  Knoxv i l l e  City System are no t  inc luded i n  t h i s  t a b l e  because 

they do no t  mainta in  capaci ty  numbers on a grade-by-grade basis. The June 1980 t o t a l  system enrol lment was 
25,931 students w i t h  a system capaci ty  o f  about 37,800 students. 
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Table A4.8 CRBRP p ro jec t - re la ted  requirements 
f o r  teachers and classrooms f o r  , 

a1 t e r n a t i v e  i nmovement scenarios* 

- 

26% inmovement 40% i nmovement 
Sys tem Teachers/Cl assrooms Teachers/Cl assrooms 

Anderson * * 
C l  i nton ** 
Oak Ridge 2  

Roane 4  

Harriman * * 
Knox 8  

Knoxvi 1  l e  x * 
Loudon 1 

Lenior  C i t y  ** 
Tota l  15 2  9 

Source: ER Appendix Tables 2.2-3 t o  2.2-6 

*Data are  f o r  peak year  o f  construct ion,  assuming 
one new teacher i s  needed f o r  each new classroom. 

**Less than one-ha1 f 

(3) no t r u c k  d e l i v e r i e s  t o  the  cons t ruc t ion  s i t e  dur ing  the  day s h i f t  
cornmut-i ng hours 

(4) CRBRP t r a f f i c  would be staggered t o  avoid co inc id ing  w i t h  e x i s t i n g  rush 
hour t r a f f i c  

(5) t h ree  i n t e r s e c t i o n s  (SR 95 and SR 58, SR 58 and Bear Creek Road, SR 95 
and Bear Creek Road) would be upgraded 

(6) annual increase i n  non-CRBRP t r a f f i c  equal t o  2%. 

The app l i can ts  est imate t h a t  80% of the  cons t ruc t ion  work f o r c e  would work the  
day s h i f t  and would c o n t r i b u t e  the  major CRBRP p ro jec t - re la ted  t r a f f i c  loads, 
est imated t o  be 2000 veh ic les  t o  the  highway net  (ER Table 8.3-6). Table A4.9 
summarizes the  e f f e c t  o f  adding CRBRP p ro jec t - re la ted  t r a f f i c  t o  reg iona l  ac- 
cess roads i n  terms o f  " l e v e l s  o f  serv ice."  Levels o f  se rv i ce  are gradat ions 
o f  t r a f f i c  cond i t ions  ranging from f ree f l o w  o f  low volume t r a f f i c  a t  h igh  
speed ( l e v e l  o f  serv ice  A) t o  forced f l o w  operat ion a t  low speed and veh ic le  
volumes exceeding road capac i ty  ( l e v e l  o f  serv ice  F) ( N a t ' l  Acad Sci,  1965). 
The app l i can ts '  ana lys is  i nd i ca tes  t h a t  i n  no instance does the  CRBRP p r o j e c t -  
r e l a t e d  t r a f f i c  exceed capac i t i es  i n  the  f i v e  road segments. Wi th the  excep- 
t i o n  o f  road segment 2, CRBRP p ro jec t - re la ted  t r a f f i c  would reduce t r a f f i c  



Table A4.9 CRBRP p r o j e c t - r e l a t e d  commuter t r a f f i c  impacts on se lec ted  
highway segments 

E x i s t i n g  l e v e l  Pro jec ted  l e v e l  
o f  s e r v i c e  f o r  o f  se rv i ce  f o r  

E x i s t i n g  peak hour which CRBRP hour which CRBRP 
hour l e v e l  commuter t r a f f i c  commuter t r a f f i c  

Highway segment o f  se rv i ce  c o n t r i b u t e s  con t r i bu tes  

S ta te  R t  58 Between 
1-40 and Bear Creek Rd 
(CBRRP Access Rd) D 

S ta te  R t  58 Between 
Bear Creek R t  (CRBRP 
Access Rd) and ORGDP D 

S ta te  R t  58 Between 
ORGDP and I n t e r s e c t i o n  
S ta te  R t  95 D 

S ta te  R t  95 from 
I n t e r s e c t i o n  S ta te  R t  58 
t o  Begi nn i  ~ g  o f  4-Lane 
i n  Oak Ridge E 

S ta te  R t  95 Between 1-40 
and Bear Creek.Rd (CRBRP 
Access Rd) E 

cond i t i ons  on a l l  segments by one l e v e l  o f  serv ice.  T r a f f i c  se rv i ce  on seg- 
ment 2, which passes t he  Oak Ridge Gaseous D i f f u s i o n  P lan t ,  would be reduced by 
two l e v e l s .  A l l  segments except highway segment 3  would operate a t  low l e v e l s  
o f  se rv i ce  f o r  approximately 2  consecut ive hours du r i ng  t he  peak commuting 
hours. The 2-hour du ra t i on  r e s u l t s  from the  CRBRP p r o j e c t - r e l a t e d  t r a f f i c  
immediately preceding t h e  e x i s t i n g  peak hour t r a f f i c ,  thereby extending t h e  
peak t r a f f i c  p e r i o d  (ER Sec 8.3.2.1.3). F i n a l l y ,  l e v e l s  o f  se rv i ce  would be 
t h e  same f o r  bo th  inmovement cond i t ions  du r i ng  t h e  peak year  o f  c o n s t r u c t i o n  
f o r  t h e  f o l l o w i n g  reason: movers are expected t o  r e l o c a t e  i n  areas near t h e  
impacted highway segments and t r a v e l  t he  same roads t h a t  they would were they 
n o t  t o  re loca te .  Therefore, t he  number and d i s t r i b u t i o n  o f  automobiles i s  
assumed t o  be r e l a t i v e l y  constant  (ER App Sec 2.7). 

The app l i can ts '  ana lys is  prov ides t he  bas ic  data f o r  understanding how t r a f f i c  
would move from p o i n t s  o f  o r i g i n  t o  the  proposed CRBRP s i t e .  However, t h e  s t a f f  
be l i eves  t h a t  t h ree  a d d i t i o n a l  soc ia l  impacts must be considered. F i r s t ,  an 
increase i n  acc iden t  frequency and unlawfu l  behavior  (speeding, drunk d r i v i n g )  
can be expected as by-products o f  increased road usage. Second, l o c a l  r es iden ts  
us ing  t h e  reg iona l  highway network could be inconvenienced by increased t r a f f i c  
on l o c a l  roads. Dur ing peak commuting hours, d r i v e r s  may be subjected t o  per iods  
o f  unstable t r a f f i c  f l ow  and stoppages o f  sho r t  dura t ion .  These inconveniences 
would occur du r i ng  a  r e l a t i v e l y  shor t ,  we l l - de f i ned  peak p e r i o d  i n  t he  work day, 
thereby a f f o r d i n g  l o c a l  r es iden ts  an oppo r tun i t y  t o  avo id  CRBRP p r o j e c t - r e l a t e d  



t r a f f i c  through a  reschedul ing of a c t i v i t i e s .  Third, increased use o f  l o c a l  
roads by commuting workers, t rucks,  and equipment could cause s t r u c t u r a l  damage 
t o  these thoroughfares. 

Health Care 

Current r e l a t i o n s h i p s  between hea l th  care f a c i l i t i e s  and prov iders and the  
populat ion are summarized i n  ER Table 8.1-18. The app l i can ts1  ana lys is  of t he  
impact on hea l th  care du r ing  the  peak cons t ruc t ion  p e r i o d  u t i l i z e d  U. S. Depart- 
ment o f  Heal th and Human Services standards* (HHS, 1977) t o  determine t h e  number 
of hosp i ta l  beds, physicians, and d e n t i s t s  t h a t  would be necessary t o  accom- 
modate the  p r o j e c t - r e l a t e d  popu la t ion  under the  two inmovement scenarios 
( i b id ) .  Under t h e  "worst  case" assumption--40% o f  t he  workers move i n t o  t h e  
four-county impact area--20 hosp i ta l  beds, 5  physicians, and 1 d e n t i s t  would be 
requi red dur ing  t h e  peak year  of cons t ruc t i on  (ER App, Sec 2.3). Based on i t s  
review o f  t h i s  in format ion,  t h e  s t a f f  agrees t h a t  these are  reasonable f i gu res .  

Because the  appl i cants ' ana lys is  does no t  account f o r  cu r ren t  underut i  1  i z a t i o n  
of f a c i l i t i e s  and serv ices (hosp i ta l s  i n  the  four-county area are a t  most 76% 
occupied), t h e  s t a f f  looked a t  changes t o  cu r ren t  r e l a t i o n s h i p s  between serv ices  
and people r e s u l t i n g  from peak-year inmovement. Table A4.10 provides t h e  r e s u l t s  
o f  t he  s t a f f ' s  ana lys is ,  which i nd i ca tes  t h a t  t h e  impact o f  t he  inmoving popula- 
t i o n  on the  a v a i l a b i l i t y  of hea l th  care serv ices would be minor. 

Municipal Water Supply 

Current water sources, treatment capac i t ies ,  and consumption ra tes  f o r  major 
water supply systems are i nd i ca ted  i n  Table 8.1-16 o f  the  ER. Eleven o f  the  16 
water systems 1  i s t e d  are  opera t ing  a t  60% o r  l ess  o f  system treatment capaci ty ,  
and th ree  are opera t ing  a t  75% o r  less  o f  capacity.  Only two systems, F i r s t  
U t i l i t y  D i s t r i c t  i n  Anderson County and Piney U t i l i t y  D i s t r i c t  i n  Loudon County, 
are opera t ing  a t  capaci ty .  However, bo th  systems have entered i n t o  agreements 
w i t h  neighbor ing d i s t r i c t s  t o  p rov ide  add i t i ona l  water on a  regu la r  basis  (ER 
Sec 8.1.3.3.1). 

Overal l ,  t he  u t i  1  i ty  systems i n  the  four-county area have considerable under- 
u t i l i z e d  capaci ty .  One-half o f  t h e  cu r ren t  excess capac i ty  could supply the  
needs o f  an add i t i ona l  150,000 people a t  a  consumption r a t e  o f  150 gpd pe r  per- 
son. This  a d d i t i o n a l  popu la t ion  f a r  exceeds t h e  expected r e s i d e n t i a l  popula- 
t i o n  growth between 1981 and 1985 p l u s  the  inmovement o f  popu la t ion  under a  
worst case assumption. 

Waste Disposal 

Waste d isposal  inc ludes both wastewater c o l l e c t i o n  and treatment and s o l i d  
waste c o l l e c t i o n  and d isposal .  

The wastewater systems i n  the  impact area are described i n  terms o f  treatment 
type, capac i t ies ,  and average d a i l y  f lows i n  ER Table 8.1-17. 

*Four h o s p i t a l  beds and one phys ic ian  per  1000 persons; one d e n t i s t  per  
1000 persons. 



Table A4.10 Impact o f  i nmovi ng construct ion workers on heal th  care under a1 te rna t i ve  scenarios 

Current 26% i nmovement 40% i nmovement 

No. /I000 populat ion No. /lo00 populat ion No. /lo00 populat ion 

Hospi ta l  Physi- Den- No. o f  Hospital Physi- Den- No. o f  Hospital Physi- Den- 
County beds cians t i s t s  i nmovers beds cians t i s t s  inmovers beds cians t i s t s  

Anderson 4.23 1.29 0.56 640 4.19 1.28 0.54 1010 4.17 1.27 0.54 

Roane 3.63 0.66 0.43 800 3.58 0.65 0.43 1260 3.54 0.64 0.42 

Knox 7.62 2.04 0.67 1450 7.59 2.03 0.67 2270 7.57 2.02 0.66 

Loudon 1.75 0.46 0.39 320 1.73 0.45 0.38 500 1.72 0.45 0.38 

Source: ER Table 8.1-18 and Section 8.1.3.4 



~ l l  u t i l i t y  d i s t r i c t s  are opera t ing  we1 1  below treatment capac i ty  except the  
Harriman d i s t r i c t ,  which i s  opera t ing  a t  capaci ty .  O f  the  11 d i s t r i c t s  l i s t e d  
i n  ER Table 8.1-17, t he  capac i t i es  o f  s i x  systems w i l l  be enlarged by 1985, 
i nc lud ing  those i n  R O C ~ W O O ~ ,  Kingston, and Harriman, which have the  lowest d i f -  
f e r e n t i a l  s  between average d a i l y  f low and treatment capac i ty  (ER Sec 8.1.3.3.2). 
A t  100 gpd per  person, one-half  o f  t h e  e x i s t i n g  capac i ty  would be more than 
enough capac i ty  t o  serve t h e  a n t i c i p a t e d  growth o f  t he  res iden t  popu la t ion  and 
the popu la t ion  associated w i t h  a  40% l e v e l  o f  cons t ruc t i on  worker inmovement. 
Although excess capac i ty  i s  a v a i l a b l e  t o  accommodate pro jec ted  growth, t he  
d i s t r i b u t i o n  of growth may present problems. Most o f  t he  wastewater systems 
serve m u n i c i p a l i t i e s ;  i n  con t ras t ,  t h e  r u r a l  areas are  served by sep t i c  tanks 
and d isposal  f i e l d s .  However, much o f  the  land i n  r u r a l  areas i s  no t  s u i t a b l e  
fo r  these subsurface d isposal  systems. 

Given the  d i s t r i b u t i o n  o f  peak year  p r o j e c t - r e l a t e d  populat ion,  i t  seems 
u n l i k e l y  t h a t  l a r g e  numbers o f  inmovers would s e t t l e  i n  areas unsui ted f o r  
sep t i c  tank  use t o  the  p o i n t  where c o l l e c t i o n  systems would be requ i red  (ER 
Sec 8.1.3.3). 

Anderson, Loudon, and Roane Counties operate t h e i r  own l a n d f i l l s  f o r  s o l i d  
waste d isposal  w h i l e  Knox County u t i l i z e s  con t rac t  haul ing. The on l y  l a n d f i  11 
f a c i l i t y  which i s  near ing  capac i ty  i s  the  one used by Anderson County, and the  
county i s  t a k i n g  a c t i o n  t o  have the  capac i ty  o f  t h a t  f a c i l i t y  expanded. Each 
day approximately 525 tons o f  s o l i d  waste are  c o l l e c t e d  and disposed o f  by the  
fou r  j u r i s d i c t i o n s  (ER Sec 8.1.3.3.3). This  number should be compared w i t h . t h e  
10 tons t h a t  would be generated by inmoving popu la t ion  under the  40% mig ra t i on  
assumption (ER App, Sec 2.6). The s t a f f  character izes the  s o l i d  waste generat- 
ed by i nmovi ng worker households as an i n s i g n i f i c a n t  incremental add i t i on ,  
approximately 1%, t o  the  t o t a l  waste c u r r e n t l y  disposed. 

Publ i c  Safety 

Table 8.1-19 i n  t h e  ER provides i n fo rma t ion  on the  number and d i s t r i b u t i o n  o f  
law enforcement o f f i c e r s  and f i remen i n  the  four-county area. Considering the  
incremental and temporary nature o f  t h e  work fo rce  inmovement and the  small 
number o f  r e l o c a t i n g  workers i n  r e l a t i o n  t o  the  area 's  populat ion,  expansion o f  
e x i s t i n g  s a f e t y  serv ices would no t  be requ i red  (ER Sec 8.1.3.5. ) 

Recreat ion 

Publ i c l y  supp l ied  r e c r e a t i o n  f a c i  1  i t i e s  are 1  i s t e d  and described i n  ER Table 
8.1-20. Three o f  t h e  f o u r  count ies are  served by f u l l - t i m e  rec rea t i on  and park  
agencies; Loudon County does n o t  have a  f u l l - t i m e  parks and rec rea t i on  s ta f f ,  
al though the  county does o f f e r  rec rea t i ona l  f a c i l i t i e s .  I n  a d d i t i o n  t o  p u b l i c l y  
prov ided f a c i l i t i e s  and serv ices,  t h e  four-county area o f f e r s  oppor tun i t i es  f o r  
bowling, movies, hunt ing,  and f i s h i n g .  

The s t a f f  agrees w i t h  t h e  app l icants  t h a t  rec rea t i ona l  f a c i  1  i t i e s  i n  communities 
designated t o  rece ive  i nmovers wi 11 experience i ncremental demands on those 
fac i  1  i t i e s  and serv ices.  Moreover, t he  increased usage o f  rec rea t i ona l  fac'i 1  i- 
t i e s  w i l l  be p ropo r t i ona l  t o  t he  number o f  persons t h a t  may temporar i l y  move 
i n t o  a  s p e c i f i c  community. Despite increased usage, t he  s t a f f  concl udes t h a t  
the temporary nature o f  inmovers and t h e i r  dispersed d i s t r i b u t i o n  w i l l  1  i m i t  
adverse impact on any community o r  county rec rea t i on  program (ER Sec 8.3.2.15). 



Visua l  Aes the t i c s  

The p r o p o s e d ' ~ ~ ~ ~ ~  would be l oca ted  i n  a  f a i r l y  i s o l a t e d  p l ace  and may be 
v i s i b l e  t o  t h e  p u b l i c  f rom on l y  a  few vantage p o i n t s .  These p o i n t s  a re  ma in ly  
f rom t h e  Ga l l ahe r  Br idge  (about 1 .5  m i l e s  away), s c a t t e r e d  res idences on t h e  
oppos i t e  bank o f  t h e  r i v e r ,  and p o r t i o n s  o f  bo th  1-40 and SR 58. The a p p l i c a n t s  
have a l s o  i n d i c a t e d  t h a t  t h e  p l a n t  w i l l  n o t  be v i s i b l e  f rom any s i g n i f i c a n t  o f f -  
s i t e  s t r u c t u r e  ( a p p l i c a n t s '  response t o  Ques t ion  24, ER Am X ) .  

The most n o t i c e a b l e  v i s u a l  f e a t u r e  would be t h e  domed r e a c t o r  conta inment  s t r u c -  
t u r e ,  about  179 f t  t a l l .  The o u t e r  su r face  would be covered w i t h  a  s u r f a c i n g  
m a t e r i a l  harmoniz ing w i t h  o t h e r  b u i l d i n g  f i n i s h e s .  

I n  t h e  o p i n i o n  o f  t h e  s t a f f ,  t h e  proposed CRBRP would n o t  form an o b j e c t i o n a b l e  
v i s u a l  i n t r u s i o n  on t h e  landscape. 

4 .5 .4  Economic E f f e c t s  

P r i v a t e  Sector  

The economic impact o f  c o n s t r u c t i o n  o f  t h e  proposed CRBRP on t h e  sur round ing  area 
would be f e l t  i n  b o t h  t h e  p r i v a t e  and p u b l i c  sec to rs .  I n  genera l ,  t h e  economic 
impact  on t h e  p r i v a t e  s e c t o r  would be b e n e f i c i a l .  The d i r e c t  p r o j e c t  cons t ruc -  
t i o n  p a y r o l l  i s  es t imated  by t h e  s t a f f  t o  have a  va lue  of $446.2 m i l l i o n  (1981 
d o l l a r s )  th rough  t h e  c o n s t r u c t i o n  p e r i o d  (Table A4.11). The t a b u l a t i o n  shows 
t h a t  t h e  p a y r o l l  generated by induced (secondary) employment would add ano ther  
$2.5 m i  11 i o n  th roughou t  t h e  c o n s t r u c t i o n  pe r i od .  I f  a  l o c a l  expend i tu re  r a t e  
o f  40% i s  r e a l i z e d ,  t h i s  would be equ i va l en t  t o  a  f l o w  o f  $179 m i l l i o n  i n  t h e  
l o c a l  economy, which would be o f  d i r e c t  b e n e f i t  t o  t h e  p r i v a t e  sec to r .  

P u b l i c  Sec to r  

The economic impact on t h e  p u b l i c  s e c t o r  would depend upon t h e  ba lance between 
t a x  revenues generated by t h e  p r o j e c t  and t h e  need f o r  inc reased  p u b l i c  spending 
t o  p rov i de  tax-suppor ted se rv i ces  t o  t h e  p r ima ry  and secondary work f o r c e .  
Table  A4.12 l i s t s  some o f  t h e  sources o f  t a x  revenue f rom t h e  CRBRP as compared 
t o  t h e  t a x  revenue- s i t u a t i o n  o f  a  comparable p r o j e c t  f i nanced  by t h e  p r i v a t e  
sec to r .  The major  d i f f e r e n c e s  a re  i n  t he  p r o p e r t y  and sa les  taxes  and i n  t h e  
two Federal  i n - l i e u - o f - t a x  payments. 

A  p u b l i c  p r o j e c t  would n o t  be s u b j e c t  t o  e i t h e r  l o c a l  p r o p e r t y  o r  sa l es  and use 
taxes.  These two taxes  would r ep resen t  t h e  m a j o r i t y  o f  p u b l i c  revenues a t t r i b -  
u t a b l e  t o  a  p r i v a t e  p r o j e c t .  On t he  o t h e r  hand, DOE has t h e  s t a t u t o r y  a u t h o r i t y  
t o  make f i n a n c i a l  ass i s t ance  payments t o  a f f e c t e d  j u r i s d i c t i o n s  and has expressed 
t o  NRC i t s  i n t e n t  t o  exe rc i se  t h i s  a u t h o r i t y  i n  t h e  case o f  t h e  CRBRP (see 
Appendix F). 

Another source o f  Federal  funds a r i s e s  f rom P u b l i c  Law 81-874. These funds a re  
earmarked f o r  suppor t  o f  schools i n  areas where Federa l  p r o j e c t s  reduce t h e  t a x  
base. The amount o f  payment p e r  p u p i l  i s  based upon t h e  ca tegory  o f  t h e  p u p i l  
(1 i ves on Federa l  1  and/parent employed on Federal  l and ,  1  i ves o f f  Federa l  1  and/ 
p a r e n t  employed on Federa l  land,  l i v e s  on Federal  l and /paren t  employed o f f  
Federa l  land) .  App rop r i a t i ons  f o r  f i s c a l  yea r  1982 a r e  c u r r e n t l y  under Congres' 
s i o n a l  rev iew,  and t h e  f u t  o f  such payments i s  i n  ques t i on .  



Tab1 e  A4.11 D i r e c t  and induced employment 
income ($  m i 1 l i o n s ) l  

Year a f t e r  D i r e c t  Induced2 To ta l  
c o n s t r u c t i o n  s t a r t  income income i ncome 

To ta l  446.2 2.5 448.7 

Source: ER Tables 8.2-2 and 8.2-4 

l A l l  do1 l a r  f i g u r e s  a re  i n  cons tan t  1981 
do1 1  a rs .  

2Based on average annual s a l a r y  o f  $8356. 

Table A4.12 Tax revenues generated d i r e c t l y  o r  i n d i r e c t l y  from the  
proposed CRBRP compared t o  a  hypo the t i ca l  p r i v a t e  p r o j e c t  

Revenue source P r i v a t e  p r o j e c t  CRBRP 
p p p p p  - 

Proper ty  t a x  Yes No 

Sales and use taxes 

On m a t e r i a l s  consumed i n  c o n s t r u c t i o n  Yes Yes 

On m a t e r i a l s  t h a t  become a  p a r t  o f  t h e  b u i l d i n g  Yes N o  

Taxes generated by p a y r o l l  spending 

Proper ty  taxes Yes Yes 

Sales taxes Yes Yes 

Miscel laneous (gas, l i q u o r ,  c i g a r e t t e s ,  e t c . )  Yes Yes 

DOE i n  1  i eu -o f - t ax  payments N o  Yes 

PL 81-874 a i d  t o  schools No Yes 
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The inmovement o f  cons t ruc t i on  workers and t h e i r  f a m i l i e s  would r e s u l t  i n  i n -  
creased revenues t o  the  general fund and school fund o f  l o c a l  governments i n  
the four-county area. The app l icants  estimated the  proper ty ,  sales, beverage, 
and miscellaneous t a x  b e n e f i t s  r e s u l t i n g  from the  inmoving popu la t ion  i n  t he  
peak year  o f  cons t ruc t ion .  These bene f i t s  are summarized i n  Table A4.13; a  de- 
t a i l e d  ana lys is  i s  i n  ER Appendix Sect ion 3. The data emphasized major se lected 
revenues from the  peak i n f l u x  o f  popu la t ion  and should on ly  be used t o  prov ide 
i n s i g h t  i n t o  the  r e l a t i v e  magnitude o f  CRBRP's i n f l uence  on l o c a l  f i s c a l  condi- 
t i ons .  The inmovement o f  cons t ruc t i on  workers and t h e i r  f a m i l i e s  would a l so  
c rea te  a d d i t i o n a l  demands on p u b l i c  f a c i l i t i e s  and serv ices.  However, because 
the  inmovement o f  popu la t ion  would be small r e l a t i v e  t o  the  e x i s t i n g  res iden t  
popu la t ion ,  t he  on ly  serv ice  which might  requ i re  expansion i s  education. The 
app l icants  compared the  maximum requirement f o r  a d d i t i o n a l  teachers t h a t  might 
be needed i n  the  school systems dur ing  the  peak year  o f  cons t ruc t ion  w i t h  l o c a l  
educat ion revenues expected t o  be generated by new res idents  and found t h a t  such 
revenues should be s u f f i c i e n t  t o  accommodate the increased costs o f  the  requ i red  
teachers. These data are  prov ided i n  Table A4.14. 

4.5.5 Summary o f  Socioeconomic E f fec ts *  

The forecasted e f f e c t s  o f  the  CRBRP assumed two l e v e l s  o f  inmoving cons t ruc t i on  
l abo r  which p r e v a i l  under d i f f e r i n g  cond i t ions  o f  labor  market completion. 
Extensive TVA cons t ruc t i on  work fo rce  experience was used t o  determine the  
s p e c i f i c  1  evel s  o f  inmovement. 

A l l  o f  t he  inmoving workers were assumed t o  re loca te  t o  a  four-county area sur- 
rounding the  proposed CRBRP s i t e .  Knox County would rece ive  45% o f  t h e  inmoving 
workers and t h e i r  f a m i l i e s ,  t he  l a r g e s t  p o r t i o n  o f  t he  inmoving populat ion;  
Loudon County would rece ive  the  smal lest  percentage o f  inmoving popu la t ion ,  10%. 
Schools i n  western Knox County would experience an increase i n  e x i s t i n g  over- 
u t i l i z e d  cond i t ions .  The s t a f f  i nd i ca ted  t h a t  o v e r u t i l i z a t i o n  o f  county schools 
cou ld  reach 6% depending on the  1  evel o f  inmovement. Harriman and Loudon schools 
would have lower l e v e l s  o f  o v e r u t i l i z a t i o n  co inc id ing  w i t h  peak employment a t  
t h e  s i t e .  No school system would be faced w i t h  t h e  need f o r  c a p i t a l  expendi- 
tu res ,  al though add i t i ona l  teachers might be requ i red  i n  a l l  systems. 

The app l i can ts '  ana lys is  o f  housing needs was based on a  50% requirement f o r  
convent ional housing, 30% f o r  mobi le home s i t e s ,  and 20% f o r  apartments and 
rooms. Under c e r t a i n  cond i t ions  o f  housing supply, t he  communities o f  Oak Ridge, 
Lenoir  C i t y ,  and Kingston could be faced w i t h  t i g h t  housing markets. However, 
t he  e f f e c t s  i n  the  housing market cou ld  have been overstated by the  app l icants  
because hotel /motel  use and doubl ing up were no t  considered. Moreover, any 
adverse e f f e c t  t h a t  does occur would l a s t  dur ing  a  l i m i t e d  pe r iod  and would end 
w i thou t  any adverse, l i n g e r i n g  e f f e c t s  f o r  e x i s t i n g  res idents.  

The e x i s t i n g  l e v e l  o f  serv ice  on f o u r  o f  f i v e  road segments evaluated would be 
expected t o  d e t e r i o r a t e  by one l e v e l  as a  r e s u l t  o f  CRBRP p r o j e c t - r e l a t e d  t r a f -  
f i c .  I n  t he  f i f t h  segment, the  d e t e r i o r a t i o n  would be two leve ls .  However, i n  
a l l  cases the  l e v e l  o f  serv ice  p r e v a i l i n g  when CRBRP p r o j e c t - r e l a t e d  t r a f f i c  
would be on the  road would be the  same o r  higher than serv ice  a t  normal rush 

*The d iscussion i n  FES Sect ion 4.5.5 on v i sua l  e f f e c t s  i s  inc luded a t  t he  end 
o f  Sect ion 4.5.3 above. 



y Table A4.13 Selected revenues r e s u l t i n g  from peak popu la t i on  
i n f  1 ux du r i ng  c o n s t r u c t i  on1 ($ thousands) 

Pro jec t - re1  a ted  Pro j e c t - r e 1  a ted  
general fund revenues2 school fund revenues3 To ta l s  

1,130 1,880 3,010 

Oak Ridge 8,080 10,180 18,260 g; 
g; ~ e n o i r  C i t y  1,400 2,090 3,490 
@' 

. Kingston 
!i 

2,210 N/A 2,210 
5 .  ~ ~ ~ k ~ ~ ~ d  

$+ 980 N/ A 980 
6: 

, .#:; . Harriman 560 2,980 3,540 
.a 
.~d:;' Anderson County ,,;? .:,. .>,- 4,370 7,290 11,660 
,.>. @ki, 
%.,,a( $-J&w Knox County 6,860 27,280 34,140 
'U..j?;, , .N., l ,  -;... .j:s-2: Loudon County 1,190 4,480 5,670 
;-i .&.. .. .%?',.,. 

.;:;i?,: .-&ti; Roane County 
.,.y<u: 

2,680 10,170 12,850 
-:i,:.& ,' 
:.:$..': 

.&,.A To ta l  29,460 66,350 95,810 

Source: ER Table 8.2-5. 

Note: A l l  f i g u r e s  a re  i n  1981 d o l l a r s .  

lTwenty-six percent  mover r a t e  du r i ng  est imated peak year  o f  cons t ruc t ion .  
21ncludes p rope r t y  t ax ,  sales tax ,  beer and beverage tax ,  f i n e s ,  fees, and 

charges. 
31ncl udes p rope r t y  t ax ,  sa les tax ,  and s t a t e  foundat ion and equal i z a t i o n  funds. 

hours. I n  f a c t ,  t he  most no t i ceab le  impact on t r a f f i c  would be an extension 
o f  peak from 1 t o  2 consecut ive commuting hours du r i ng  the  peak o f  cons t ruc t ion .  
The s t a f f  a l so  noted the  p o t e n t i a l  f o r  increases i n  acc ident  frequency, incon- 
venience, and acce le ra ted  road d e t e r i o r a t i o n .  

Water supply and t reatment  capac i ty  are expected t o  be adequate t o  meet t he  
demands o f  increased res iden t  popu la t ion  growth and inmoving popu la t ion .  How- 
ever, d i s t r i b u t i o n  and wastewater c o l l e c t i o n  systems may r e q u i r e  expansion o r  
improvement i n  r u r a l  u t i l i t y  d i s t r i c t s  i n  t he  u n l i k e l y  event t h a t  a l l  inmovers 
choose r u r a l  l o c a t i  ons. 

I 
Hea l th  care, p u b l i c  sa fe t y ,  and rec rea t i on  a re  expected t o  rece i ve  a d d i t i o n a l  
demands b u t  t h e  increased demands a re  no t  expected t o  reduce the  q u a l i t y  o f  
e x i s t i n g  serv ice .  Extensive mobi le home development i n  areas no t  having ade- 

I 

quate water systems cou ld  impose problems on t h e  d e l i v e r y  o f  f i r e - f i g h t i n g  
s e r v i  ces. 

The data i n d i c a t e  a $446 m i l l i o n  d i r e c t  p a y r o l l  thoughout t h e  cons t ruc t i on  
per iod.  I f  40% o f  t h a t  p a y r o l l  i s  spent i n  t h e  four-county area, t h e  p r i v a t e  



Table A4.14 Expenditures and revenues for  education related to  peak population influx ($ thousands) 

26% inmovement 40% i nmovement 

Peak yr Peak yr 
School Teachers Peak yr  Peak yr revenue-cost Teachers Peak yr Peak yr revenue-cost 
Sys tem Cost/teacher* needed cost revenues balance needed cost revenues balance 

Oak Ridge 1,990 2 3,980 10,180 6,200 4 7,960 15,720 7,760 

Harriman 1,400 0 0 2,980 2,980 2 2,800 4,890 2,090 

Lenoi r City 1,600 0 0 2,090 2,090 1 1,600 3,740 2,140 

Anderson County 1,220 0 0 7,290 7,290 0 0 11,820 11,820 

P 
Knox County 1,660 

r0 
P Loudon County 1,490 

Roane County 1,360 

Source: ER, Table 3.13 

*Based on FY 1981 financial documents. 

NOTE: A 1  1 figures are i n 1981 do1 1 ars. 



economy would rece i ve  a  b e n e f i t  o f  $178 m i l l i o n .  The b e n e f i t  t o  t h e  p u b l i c  sec- 
t o r  would a r i s e  from sales taxes, taxes on p rope r t y  and beverages, and fees and 
f ines.  These revenues were compared w i t h  t he  maximum requirement f o r  teachers 
i n  each school system; a d d i t i o n a l  teachers were i d e n t i f i e d  as t h e  o n l y  probable 
i tem o f  expend i tu re  by l o c a l  government. I n  a l l  ins tances,  t h e  revenues gene- 
ra ted  by t h e  inmoving popu la t i on  would be more than s u f f i c i e n t  t o  cover t he  
l o c a l  cos ts  o f  increased educat ional  expenditures. 

4.5.6 Dust and Noise 

The app l i can ts  have prov ided  a d d i t i o n a l  i n fo rma t i on  s ince  t h e  issuance of t h e  
FES on const ruct ion-phase noise l e v e l s  and t h e i r  d u r a t i o n  (ER Sec 4.1; Long- 
necker, 1982e). I n  an at tempt  t o  q u a n t i f y  these values f o r  t he  var ious  con- 
s t r u c t i o n  phases, t h e  app l i can ts  have estimated--on t h e  bas i s  o f  t h e  n o i s i e s t  
equipment expected t o  be operated on s i t e  du r i ng  each phase--the noise p o l l u t i o n  
l e v e l  (NPL) f o r  each phase. The app l i can ts '  est imates o f  NPL f o r  t h e  var ious  
cons t ruc t i on  phases a re  w i t h i n  the  ranges o f  values g iven i n  t he  l i t e r a t u r e  f o r  
i n d u s t r i a l  and p u b l i c  works cons t ruc t i on  p r o j e c t s  i n  an ambient acous t i c  env i ron-  
ment t y p i c a l  o f  suburban r e s i d e n t i a l  areas. 

The c l o s e s t  residences t o  t h e  s i t e  are two, l oca ted  across t h e  r i v e r  approx i -  
mately 1000 m (3000 f t )  from t h e  cen ter  o f  t h e  s i t e .  For t h e  0.8-km (0.5-mi le) 
NPL est imates g i ven  by t h e  app l i can ts  f o r  s i t e  cons t ruc t i on - re la ted  noise,  t h e  
noise exposures a r e  charac te r i zed  by a v a i l a b l e  c r i t e r i a  as "normal ly  accept- 
ab len - - t ha t  i s ,  reasonably p leasant  f o r  r e c r e a t i o n  and p l a y  i n  outdoor areas, 
and acceptable f o r  a l l  a c t i v i t i e s  indoors. Th is  c h a r a c t e r i z a t i o n  app l i es  t o  
a l l  o f  t h e  c o n s t r u c t i o n  phases except foundat ion work. For  t h i s  phase, con- 
s t r u c t i o n  noise exposures a re  est imated t o  be l ess ,  so t h a t  bo th  indoor  and 
outdoor environments a t  and beyond the  0.8-km (0.5-mi le) d is tance  would be 
charac te r i zed  by a v a i l a b l e  c r i t e r i a  as " c l e a r l y  acceptable," t h a t  i s ,  p leasant .  

Factors  a f f e c t i n g  these cha rac te r i za t i ons  of no ise  a c c e p t a b i l i t y  i nc lude  t h e  
t ime and d u r a t i o n  o f  exposure t o  s i t e  cons t ruc t i on  noise,  d e v i a t i o n  from nor- 
ma l l y  experienced s i te -genera ted  noise pa t t e rns ,  and i rr~pulse noises and t h e i r  
r a t e  and t ime  o f  occurrence. The f a c t o r s  a re  discussed below. 

Noise genera t ing  cons t ruc t i on  a c t i v i t i e s  a t  t h e  s i t e  a re  p r o j e c t e d  by t h e  a p p l i -  
cants (ER F i g  4.1-6, Am XV) t o  cont inue throughout  t h e  day and evening hours 
( u n t i l  about 11 pm), w i t h  two work s h i f t s  planned f o r  a l l  cons t ruc t i on  phases. 
No weekend work i s  c u r r e n t l y  scheduled, however. Unusual s h i f t  a c t i v i t i e s  t h a t  
may con t inue  f o r  a  p e r i o d  o f  24 hours i nc lude  l a r g e  concrete pours and t h e  
i n s t a l  1  a t i o n  o f  speci  a1 equipment. The o v e r a l l  p e r i o d  t h a t  nearby res iden ts  
and t r a n s i e n t s  would be exposed t o  cons t ruc t i on  no ise  i s  est imated t o  l a s t  
approximately 5  years  ( s i t e  p repa ra t i on  and excavat ion, 1 year ;  foundat ion 
work, 9  months; p l a n t  e rec t i on ;  3  years,  5  months; and s i t e  f i n i s h i n g ;  1 year) .  

The appl i c a n t s  have i d e n t i f i e d  some cons t ruc t i on  a c t i v i t i e s  t h a t ,  by necess i ty ,  
w i l l  n o t  conform t o  t h e  above-mentioned schedule. These a c t i v i t i e s  w i l l  be con- 
t inuous  and t h e r e f o r e  w i l l  i n v o l v e  around-the-clock work a c t i v i t y .  The c i t e d  
a c t i v i t i e s  i nc lude  cont inuous concrete pour ing f o r  up t o  severa l  weeks i n  t h e  
foundat ion and e r e c t i o n  phases; r eac to r  vessel i n s t a l l a t i o n  over a  2-3-day 
p e r i o d  du r i ng  t h e  e r e c t i o n  phase; and containment dome i n s t a l l a t i o n  du r i ng  a  
l-week p e r i o d  i n  t h e  e r e c t i o n  phase. 



F a c i l i t y  cons t ruc t ion  would a lso  i nvo l ve  b l a s t i n g  throughout much o f  the con- 
s t r u c t i o n  pe r iod  ( the  ons i te  quar ry ing  operat ion i s  expected t o  l a s t  about 
4 years).  These a c t i v i t i e s ,  which are l i k e l y  t o  have the  greatest  p o t e n t i a l  
f o r  causing o f f s i t e  annoyance o r  a c t i v i t y  in te r fe rence,  would be c o n t r o l l e d  and 
t imed by the  app l icants  t o  minimize t h e i r  o f f s i t e  e f f e c t s  ( i b i d ) .  I n  a d d i t i o n  
t o  the  use o f  small m u l t i p l e  charges f o r  b l a s t i n g ,  t h i s  a c t i v i t y ,  when neces- 
sary, would be scheduled f o r  the  f i r s t  and second worksh i f ts ,  t o  avoid 
d is turbance dur ing  normal s leeping hours (see a l so  Sect ion 4.6.1.1(3) below). 

These fac to rs ,  along w i t h  the  charac ter iza t ions  g iven e a r l i e r ,  prov ide the  bases 
f o r  s t a f f  conclusions tha t :  (1) cons t ruc t i on  noise w i l l  be aud ib le  o f f  s i t e  and 
a t  nearby residences throughout the  cons t ruc t ion  p e r i o d  o f  about 5 years and 
(2) a c t i v i t y  in te r fe rence,  i n c l u d i n g  sleep i n te r fe rence ,  could occur dur ing  
evening and n igh t t ime hours, b u t  o n l y  f o r  res idents  and t r a n s i e n t  f a c i l i t y  
users w i t h i n  about 1.6 km (1 mi le )  o f  the s i t e .  This in te r fe rence would most 
l i k e l y  be l i m i t e d  t o  the s i t e  p repara t ion  and excavat ion phases o f  cons t ruc t ion .  

The p o t e n t i a l  f o r  a c t i v i t y  i n te r fe rence  o r  annoyance from const ruc t ion  a c t i v i -  
t i e s ,  o ther  than b l a s t i n g ,  a t  distances beyond about 1.6 km (1 mi le )  i n  souther ly  
d i r e c t i o n s  (across the  C l inch  River)  i s  judged t o  be considerably less  than 
those s ta ted  above because o f  (1) the presence o f  several i n te rven ing  r idges  i n  
the topography o f  equal o r  g rea ter  he igh t  than the  s i t e  area; (2) presence o f  
fo res ted  areas on and beyond these r idges;  and (3) the  ex is tence o f  o ther  noise 
sources beyond the  r idges  (such as highways) t h a t  are l i k e l y  t o  dominate noise 
l e v e l s  i n  these areas. 

The above in fo rmat ion  i s  cumulat ive and does no t  s i g n i f i c a n t l y  change the  
s t a f f ' s  assessment o f  noise e f f e c t s  i n  t he  FES. 

4.6 Measures and Contro ls  To L i m i t  Adverse E f f e c t s  During Construct ion 

For convenience o f  reference, t h i s  e n t i r e  sec t i on  o f  t he  FES i s  reproduced 
below, w i t h  appropr iate updat ing changes. 

4.6.1 Appl i c a n t s '  Cornmi tments 

The commitments made by the  app l icants  t o  l i m i t  adverse e f f e c t s  dur ing  construc- 
t i o n  have been modi f ied  and expanded as shown below. Where such changes have 
been made, an a s t e r i s k  appears beside the  number o f  t he  item. 

4.6.1.1 From the  ER, Sections 4.1.1.8 and 6.1.4.3.4, Am I, Par t  11; ER 
Am X I 1 1  Table 4-4 

(1) Open burning w i l l  conform t o  s t a t e  and Federal a i r  p o l l u t i o n  requirements. 

"(2) Disposal o f  wastes w i l l  conform t o  Tennessee Sol i d  Waste Management 
Regul a t i  ons. 

"(3) B l a s t i n g  w i l l  be r e s t r i c t e d  t o  small m u l t i p l e  charges. B l a s t i n g  would be 
scheduled dur ing  the f i r s t  and second worksh i f t s  so disturbances would 
n o t  be caused dur ing  the  s leeping hours. B l a s t i n g  dur ing  the major 
excavat ion o f  the  " N I "  genera l l y  w i l l  occur dur ing  the  e a r l y  p a r t  o f  the  
second s h i f t ,  a f t e r  the  f i r s t  s h i f t  has c leared the  b l a s t i n g  area and 



before t h e  second s h i f t  enters. B l a s t i n g  f o r  o ther  a c t i v i t i e s - - s u c h  as 
quarry operat ions,  t rench  excavations, and o ther  miscellaneous ya rd  
s t r u c t u r e s - - w i l l  occur a t  var ious t imes, depending on the  l o c a t i o n  and 
s i z e  o f  t he  b l a s t s  and schedul ing requirements. 

Encroachment upon the  Hensley Cemetery w i l l  be avoided. (The use of a  
borrow p i t  has been e l im ina ted  and the  Ind ian  Mound has been removed.) 

I n  cons t ruc t i ng  the  barge-unloading f a c i l i t y ,  r i v e r  s i l t a t i o n  would be 
c o n t r o l  l e d  by b u i l d i n g  the  f a c i  1  i t y  on d ry  ground. (Some temporary t u r -  
b i d i t y  increase and minor s i l t a t i o n  w i l l  occur du r ing  f i n a l  dredging.) 
Reclamation o f  land a f f e c t e d  w i l l  cons i s t  o f  grading and r e t u r n i n g  top- 
s o i l ,  and seeding n a t i v e  grasses and o ther  appropr ia te  groundcover. 

Disposal o f  hazardous wastes and p o l l u t a n t s  w i l l  conform t o  Federal and 
s t a t e  regu la t i ons .  

*(7) Garbage generated du r ing  cons t ruc t i on  a c t i v i t i e s  w i l l  n o t  be burned. It 
w i  11 be discarded by a  1  icensed con t rac to r  i n  regulated d isposal  f ac i  1  - 
i t i e s .  

*(8) Treated san i ta ry  wastewater discharged t o  the  r i v e r  w i l l  meet standards o f  
t he  Tennessee Department o f  Pub l ic  Health. Chemical t o i l e t s  w i l l  be used 
p r i m a r i l y  du r ing  s i t e  p repara t ion  and r e s u l t a n t  waste disposal w i l l  comply 
w i t h  approved prac t ices .  

"(9) Erosion c o n t r o l  measures are  as s p e c i f i e d  i n  t he  Erosion and Sediment 
Contro l  Plan. General eros ion c o n t r o l  w i  11 cons i s t  o f  1  eve1 i ng r u t t e d  
areas, ma in ta in ing  contours where possib le,  l eav ing  t r e e  stands where 
poss ib le  i n  t h e  p l a n t  cons t ruc t i on  area, cons t ruc t ing  drainage d i tches  a t  
t he  base o f  s tockp i l es  and excavat ion slopes, r i p rapp ing  major d i ve rs ion  
channels where e ros i ve  v e l o c i t i e s  are  ind ica ted ,  r e t a i n i n g  drainage water 
i n  r u n o f f  t reatment  ponds before discharge t o  the  r i v e r ,  developing a  
storm drainage system f o r  s i t e  access roads and s p o i l  laydown areas, 
landscaping as soon as cons t ruc t i on  schedules permi t ,  p rov id ing  mulch 
p r o t e c t i o n  t o  seeding on slopes, and p l a n t i n g  t rees  o r  o ther  appropr iate 
vegeta t ion  (see Sect ion 4.4.2 f o r  d iscussion o f  app l i can ts '  sedimentat ion 
and c o n t r o l  plan).  

"(10) The s i t e  access road w i l l  be paved; o n s i t e  t r a f f i c  w i l l  be c o n t r o l l e d  by 
the  cons t ruc tor .  

(11) Dust w i  11 be c o n t r o l  l e d  by s p r i  nk l  i ng roads and cons t ruc t i on  areas. 

*(12) Construct ion access roads w i l l  be res tored t o  equal o r  b e t t e r  than 
o r i g i n a l  cond i t ion .  

*(13) Chemicals would n o t  be used i n  c l e a r i n g  land, al though maintenance o f  
r i g h t s  o f  way may i nvo l ve  1  ocal i zed  appl i c a t i o n s  o f  author ized herb ic ides.  
I f  herb ic ides  are  used, they w i l l  be app l i ed  on ly  under c e r t i f i e d  super- 



*(14) Water discharged from r u n o f f  t reatment  ponds w i l l  meet t h e  requirements 
t h a t  a re  incorpora ted  i n  t h e  NPDES Permit .  (Th is  rep laces FES 
i tem 4.6.2. b. ) 

*(15) Work schedules staggered w i t h  those o f  o the r  p l a n t s  w i l l  be es tab l i shed,  
i f  needed, t o  avo id  unreasonable congest ion on S ta te  Road 58 i n  Roane 
County. (Th is  was FES i t e m  4.6.2. c. ) 

*(16) P r i o r  t o  cons t ruc t i on ,  t h e  p l a n t  cons t ruc t i on  manager w i l l  be prov ided 
w i t h  l o c a t i o n s  o f  c r i t i c a l  eco log i ca l  elements. On-the-ground inspec t ions  
o f  species and community l oca t i ons  w i l l  be made semi-annual ly and, i f  
requ i red ,  s i t e  p repa ra t i on  a c t i v i t i e s  w i l l  be modi f ied.  (This  rep laces 
FES i t em 4.6.1.1(1).) 

"(17) O f f s i  t e  t ransmiss ion  1  i n e  r ights-of -way have been coord inated w i t h  t h e  
S ta te  H i s t o r i c  Preserva t ion  O f f i c e ,  i n d i c a t i n g  t h a t  no s i g n i c a n t  p o t e n t i a l  
f o r  s i t e s  e x i s t s  i n  t he  a f f e c t e d  area. Should any s i g n i f i c a n t  s i t e  be 
revealed i n  o r  i n  t he  c lose  v i c i n i t y  o f  the  c o r r i d o r ,  r e l o c a t i o n  o f  the  
c o r r i d o r ,  r e l o c a t i o n  o f  s p e c i f i c  towers, o r  poss ib le  excavat ion w i l l  be 
considered and done i n  consu l t a t i on  w i t h  t h e  S ta te  H i s t o r i c  Preserva t ion  
O f f i c e  and NRC. 

"(18) Dredging f o r  t h e  barge-unloading f a c i l i t y  w i l l  be conducted du r i ng  t h e  
August t o  March p e r i o d  unless there  i s  evidence showing t h a t  those a c t i v -  
i t i e s  a t  o the r  t imes would n o t  adversely  a f f e c t  f i s h  spawning. (This  
rep1 aces FES i tern 4.6.1.1(2). ) 

(19) A f i r e  p revent ion  and c o n t r o l  p l a n  has been developed and w i l l  be appl ied.  

(20) S i l t a t i o n  impacts w i l l  be reduced by dredging and c o n s t r u c t i n g  behind 
temporary dams f o r  s t r u c t u r e s  as s p e c i f i e d  i n  t he  approved Eros ion 
Sediment and Cont ro l  Plan. 

Items 6, 8,  9, 13, 14, and 20 have been reviewed by EPA; NRC w i l l  de fe r  t o  EPA 
f o r  approval o f  o r  departures from these water - re la ted  commitments. It i s  t h e  
s t a f f  recommendation t h a t  the  o the r  commitments become cond i t i ons  o f  any 
l i m i t e d  work a u t h o r i z a t i o n  o r  t he  cons t ruc t i on  pe rm i t  t h a t  may be issued f o r  
CRBRP. 

4.6.2 S t a f f  Eva lua t ion  

Based on i t s  rev iew o f  t he  a n t i c i p a t e d  cons t ruc t i on  a c t i v i t i e s  and the  expected 
environmental e f f e c t s  therefrom, t h e  s t a f f  concludes t h a t  t he  measures and 
c o n t r o l s  committed t o  by the  app l i can ts ,  as summarized above, a re  adequate t o  
ensure t h a t  adverse environmental e f f e c t s  would b e  a t  t h e  minimum p r a c t i c a b l e  
l e v e l  w i t h  t h e  f o l l o w i n g  a d d i t i o n a l  precaut ions:  

a. The app l i can ts  should s e t  as ide an appropr ia te  b u f f e r  zone upslope o f  
cover type vegeta t ion  on t he  n o r t h  edge o f  t he  s i t e  (ER Sec 2.7.1.3.4) t o  
ensure t h e i r  p rese rva t i on  and p r o t e c t i o n  du r i ng  t he  cons t ruc t i on  per iod.  

b. Dredging, cofferdam cons t ruc t ion ,  and f i l l  depos i t i on  i n  t he  C l i nch  R i ve r  
should n o t  co inc ide  w i t h  s t r i p e d  bass use o f  t h e  C l i nch  R iver  as a  thermal 



re fuge  o r  when sauger a re  spawning, unless t he re  i s  evidence showing t h a t  
these a c t i v i t i e s  would n o t  adversely  a f f e c t  t h e  two species. (Th is  
rep laces FES i t em 4.6.2. d; FES i t e m  4.6.2. b  was de le ted  as unnecessary. ) 

c. Local cos t s  f o r  a d d i t i o n a l  pub1 i c  serv ices  needed by c o n s t r u c t i o n  workers 
and o the r  p r o j e c t  personnel and t h e i r  f a m i l i e s  would probably  n o t  exceed 
t h e  l o c a l  b e n e f i t s  f rom t h e  p r o j e c t .  The s t a f f ' s  op in ion  i s  t h a t  t h e  o n l y  
r e l i a b l e  way t o  e s t a b l i s h  t he  balance between l o c a l  costs  and b e n e f i t s  
caused by CRBRP c o n s t r u c t i o n  i s  f o r  a  mon i to r ing  program t o  be es tab l i sh -  
ed. The r e s u l t s  of  t h i s  program sho'uld be made a v a i l a b l e  t o  t h e  S ta te  o f  
Tennessee and a f f e c t e d  l o c a l  government e n t i t i e s ,  and nego t i a t i ons  should 
be conducted w i t h  them so agreement can be reached on f i n a n c i a l  ass is tance  
and/or o the r  s u i t a b l e  measures t o  m i g i t a t e  adverse impacts o f  t h e  p r o j e c t .  

The above requirements have been updated t o  make them c u r r e n t  and more e x p l i c i t .  
No s i g n i f i c a n t  changes i n  environmental  impacts p r e d i c t e d  i n  t he  FES are  
an t i c i pa ted .  



5  ENVIRONMENTAL IMPACTS OF PLANT OPERATION 

5 .1  Land Use 

No change i n  expected e f f e c t s  on land use has occurred. The sentence i n  t h e  
f i r s t  paragraph s t a t i n g  t h a t  t he  "ded ica t ion  o f  t h e  land  as a  p l a n t  s i t e  
represents an improved use o f  t h e  land  which i s  p resen t l y  forested1'  has been 
deleted. 

I n  t he  second paragraph, t he  sentence beginning " I nd ian  a r t i f a c t s  .. . . I1 has been 
deleted. 

5.2 Water Use 

P r i m a r i l y  because of changes i n  t h e  coo l i ng  system design, p l a n t  opera t ion  a t  
f u l l  power would r e q u i r e  an increase from 3584 gpm (8  c f s )  t o  3733 gpm (8.3 c f s )  
i n  t he  annual average use o f  water. This increase i s  no t  env i ronmenta l ly  
s i g n i f i c a n t .  

Chemical and s a n i t a r y  sewage discharges would be regu la ted  by the  NPDES Permit  
and t h e  Sta te  o f  Tennessee 401 C e r t i f i c a t i o n  (see Appendix H). 

5.3 Heat D i s s i p a t i o n  System 

5.3.1 water '  I n take  

The m a t e r i a l . i n  t h i s  sec t i on  o f  t h e  FES has been reorganized f o r  c l a r i f i c a t i o n ,  
and some new in fo rma t i on  from recent  i n take  s tud ies  i s  presented. FES Fig-  
ure 5 . 1  and FES Table 5.1 have been deleted because t h e  p e r t i n e n t  data a re  now 
inc luded i n  t h e  t e x t .  EPA has t e n t a t i v e l y  determined t h a t  t h e  l oca t i on ,  design, 
cons t ruc t ion ,  and capac i ty  o f  t he  proposed i n t a k e  r e f 1  e c t  t he  bes t  techno1 ogy 
a v a i l a b l e  f o r  min imiz ing  adverse environmental impacts i n  accordance w i t h  Sec- 
t i o n  316(b) o f  t he  Clean Water Ac t  (NPDES Permit  Rat ionale, P a r t  1I.H). 

5.3.1.1 Impi ngement 

The i n take  system would c o n s i s t  o f  two per fo ra ted  p ipes submerged i n  t he  C l inch  
River several  f e e t  above t h e  bottom. (A d e s c r i p t i o n  o f  t he  two p ipes i s  i n  
Sect ion 3.4.2. ) Several c h a r a c t e r i s t i c s  o f  t he  system should r e s u l t  i n  reduced 
f i s h  impingement: (1) low in take  v e l o c i t y ,  w i t h  t h e  maximum average v e l o c i t y  
of en te r i ng  water  measured 0.75 i n .  from the  sur face o f  t he  pe r fo ra ted  p ipe  
est imated t o  be l ess  than 0.4 fps, and w i t h  normal est imated v e l o c i t i e s  o f  l ess  
than 0.2 fps;  (2) o r i e n t a t i o n  o f  the  per fo ra ted  p ipes p a r a l l e l  t o  t h e  shore l ine ,  
thus f a c i l i t a t i n g  passage o f  deb r i s  and aquat ic  b i o t a  pas t  t he  s t ruc tu res ;  
(3) un i fo rm v e l o c i t i e s  through t h e  pe r fo ra t i ons  due t o  i n t e r n a l  s leev ing  o f  
pipes; (4) low approach v e l o c i t i e s ;  and (5) e l i m i n a t i o n  o f  need f o r  t r a s h  racks, 
v e r t i c a l  t r a v e l  i n g  screens, and i n take  canal s  (ER Sec 3.4 and 10.2). 

Organisms t h a t  cannot w i ths tand t h e  i n take  cur ren ts  surrounding t h e  pe r fo ra ted  
pipes and t h a t  a re  n o t  l a r g e  enough t o  pass through the  p e r f o r a t i o n s  w i l l  be 



impinged on the  i n take  pipe. Such suscept ib le  organisms would be p r i n c i p a l l y  
l a rge  f i s h  la rvae and weakened o r  s t ressed j u v e n i l e  and a d u l t  f i s h .  The a b i l i t y  
o f  a  f i s h  t o  main ta in  i t s  p o s i t i o n  i n  water cur ren ts  var ' ies w i t h  species, s i ze ,  
water temperature, d isso lved oxygen, and the  phys ica l  c o n d i t i o n  o f  the  organism. 
Smallmouth bass f ry (Micropterus dolomieui)  20-25 mm long have sustained swim- 
ming speeds ranging from 0.16 t o  1.02 fps  depending on water temperature ( L a r i -  - .  

more and ~ u e v e r i  1968). S t r i ped  bass   oro one saxa t i  1  i s )  approximately 25-40 mm 
long can mainta in themselves i n  cu r ren ts  o f  1 fps  (Kerr ,  1953). For most f resh-  
water f i shes ,  t he  d a r t i n g  speed i s  almost 10 t imes the  body length  per  second 
(Gray, 1957). 

Impingement o f  t h r e a d f i n  shad on the  per forated p ipes cou ld  occur du r ing  the  
w in te r  as a  r e s u l t  o f  c o l d  s t ress  when ambient water temperatures ge t  below 
54OF ( G r i f f i t h  and Tomljanovich, 1975). Low water temperatures can cause l o s s  
o f  e q u i l i b r i u m  and eventual death. Shad i n  the  moribund o r  weakened s t a t e  
would be susceptible, t o  any f l o w  ra te ,  and l a rge  numbers could become impinged. 
Back washing o f  t he  pe r fo ra ted  pipes would re lease these organisms. Impinge- 
ment o f  sever ly  d e b i l i t a t e d  t h r e a d f i n  shad would hasten t h e i r  death; however, 
the  impact t h i s  might have on the  f i s h  community would be undetectable because 
a  m a j o r i t y  o f  the  Watts Bar popu la t ion  would be c o l d  stressed and l i k e l y  t o  d i e  
even w i thout  becoming impinged. 

A.potent ia1 problem w i t h  the  i n take  system i s  t he  c logg ing  o f  in takes by the  
A s i a t i c  clam, Corbicula sp. Dead spaces and areas o f  very  low v e l o c i t i e s  
w i t h i n  the  pe r fo ra ted  p ipes may cause Corbicula sp. la rvae t o  s e t t l e  ou t  and 
c l o g  t h e  pipes. P a r t i a l  obs t ruc t i on  o f  t h e  p ipes and pe r fo ra t i ons  would tend  
t o  s lowly  increase approach and i n take  v e l o c i t i e s  and increase the  p o t e n t i a l  
f o r  g rea ter  impingement and entrainment losses. Normal i n take  p ipe  maintenance 
would inc lude back f l ush ing ,  inp lace scrubbing by scuba divers', and removal o f  
sect ions f o r  major repa i r .  During t h e  f i r s t  year  o f  opera t ion  a t  l e a s t  one 
r o u t i n e  inspect ion  o f  t h e  water i n take  would be made by scuba d i ve rs  ( t imed f o r  
Corbicula sp. i n fes ta t i ons ) .  One o r  more sect ions o f  t h e  p ipe  would be removed 
and inspected (ER Am I, Par t  11, C17 through C19). The s t a f f  concludes t h a t  
t he  appl i c a n t s '  maintenance p lans a re  adequate t o  prevent  any s i g n i f i c a n t  
adverse e f f e c t s  t o  the  i n take  s t ruc tures .  

The s t a f f  concludes t h a t  t h e  design and opera t ion  c h a r a c t e r i s t i c s  o f  t h e  i n take  
s t r u c t u r e  the  small volume o f  water i n  r e l a t i o n  t o  the  r i v e r  f l ow  being w i th -  
drawn through t h e  in takes  and t h e  known swimming speeds o f  the  var ious species 
o f  l o c a l  f i shes  prec lude the  p o s s i b i l i t y  o f  any s i g n i f i c a n t  impact t o  t h e  Watts 
Bar f i she ry .  This  conclus ion i s  f u r t h e r  supported by the  r e s u l t s  (WPPS, 1980) 
o f  i n take  inspect ion  s tud ies  conducted a t  t he  Washington Pub l ic  Power Supply 
System U n i t  2  Nuclear S ta t i on ,  which i s  loca ted  i n  the  Sta te  o f  Washington on 
the  Columbia River  and which has an almost i d e n t i c a l  pe r fo ra ted  p ipe  i n t a k e  
s t ruc ture .  The r e s u l t s  showed t h a t  no f i s h  were impinged dur ing  the  i nspec t i on  
per iods.  During t h i s  t e s t ,  the  v e l o c i t i e s  a t  t h e  in takes  were maintained a t  
near-operat i  onal 1  eve1 s. 

5.3.1.2 Entrainment 

Phytoplankton, zooplankton, d r i f t  inver tebra tes ,  ichthyoplankton ( f i s h  eggs and 
larvae) ,  and o ther  organisms incapable o f  avo id ing  the  i n take  v e l o c i t i e s  and . 

y e t  small enough t o  pass through t h e  9.5-mm (3/8- in.)  p ipe  pe r fo ra t i ons  would 
be sub jec t  t o  passage through the  p l a n t  coo l i ng  system (entrainment). Entra ined 
organisms would be exposed t o  a  sudden maximum temperature r i s e  o f  about 16. 7C0 



(30F0) acro.ss t h e  condensers. I n  add i t i on ,  they would experience t h e  phys i ca l  
and chemical s t r e s s  of pumping and passing through the  c o o l i n g  tower be fo re  
r e t u r n  t o  t h e  r i v e r .  Because most en t ra ined  organisms would be k i l l e d ,  t h e  
S t a f f  assumes 100% mor ta l  i t y  f o r  a1 1  en t ra ined  organisms. 

Because of f l o w  man ipu la t ion  a t  t h e  Melton H i l l  Dam, t he  C l i n c h  R iver  i n  t he  
v i c i n i t y  of t h e  s i t e  has i n  t h e  p a s t  experienced about 17 days o f  no f low pe r  
year. The number of phy lop lankton,  zooplankton, d r i f t  i nve r teb ra tes ,  and f i s h  
eggs and l a r v a e  a v a i l a b l e  f o r  ent ra inment  depends on t h e  number i n  t h e  immediate 
v i c i n i t y  of t h e  p e r f o r a t e d  p ipes.  The number a v a i l a b l e  f o r  ent ra inment  under 
l o t i c  cond i t i ons  i s  g rea te r  than i n  a  l e n t i c  environment because t h e  f l o w i n g  of 
water would move eggs and l a r v a e  from upstream t o  t h e  v i c i n i t y  of t h e  in take .  
Under l e n t i c  cond i t i ons ,  l o c a l  i z e d  dep le t i on  o f  organisms would occur; however, 
the t o t a l  number l o s t  t o  t h e  system would probably be l e s s  than i n  t h e  reverse 
cond i t ion .  The s ta f f ,  there fo re ,  performed i t s  ana l ys i s  o f  impact f o r  t h e  more 
conservat ive l o t i c  cond i t i ons .  

The en t ra ined  phytoplankton, zooplankton, d r i f t  i nve r teb ra tes ,  and ichthyoplank-  
t on  a1 1  would s u f f e r  about 100% m o r t a l i t y .  Based on t h e  f r a c t i o n  o f  t o t a l  r i v e r  
f low withdrawn by t h e  p l a n t  us ing  t h e  lowest average monthly f l o w  of 3716 c fs  
f o r  May and the  maximum water  makeup o f  22.3 c f s ,  t h e  average l o s s  would be 0.6% 
of t h e  en t ra inab le  organisms, assuming a  un i fo rm d i s t r i b u t i o n  o f  organisms 
throughout t h e  water  column. Under low f l o w  cond i t i ons  o f  1000 c f s ,  t he  l o s s  
would be o n l y  2.2%. Even i f  t h e  en t ra inab le  organisms are  found t o  be i n  h igher  
concentrat ions i n  t h e  v i n i c i t y  o f  t h e  in take ,  a  doubl ing o r  t r i p l i n g  o f  t he  
number o f  organisms en t ra ined  would probably  no t  have a  s i g n i f i c a n t  e f f e c t  on 
t h e  aquat ic  ecosystem i n  t h e  v i c i n i t y  o f  t h e  p l a n t .  

Based on t h e  r e s u l t s  o f  s tud ies  conducted by t h e  app l i can t  (Loar e t  a l . ,  1981; 
Cada and Loar, 1981; and Sco t t ,  1980), t h e  i n t a k e  s t r u c t u r e  would no t  be l oca ted  
i n  a  s t r e t c h  o f  r i v e r  t h a t  i s  un ique ly  impor tant  f o r  t h e  spawning o r  e a r l y  l i f e  
h i s t o r y  o f  any species o f  f i s h .  It i s  concluded t h a t  t h e  a n t i c i p a t e d  impact t o  
C l i nch  R iver  and Watts Bar Lake f i s h e r i e s  due t o  impingement o r  entrainment 
would be minor and undetectable.  

The r e s u l t s  o f  t h e  above a n a l y s i s  do n o t  c o n s t i t u t e  a  s i g n i f i c a n t  change i n  
the  FES assessment. 

5.3.2 Water Discharge 

5.3.2.1 Thermal Plume C h a r a c t e r i s t i c s  

New design parameters f o r  t h e  p l a n t  c o o l i n g  system have a r i s e n  as a  consequence 
of t h e  s e l e c t i o n  o f  t h e  t u r b i n e  generator  and ref inements i n  c o o l i n g  tower de- 
s ign. The r e s u l t  i s  t h a t  smal l  increases ( l ess  than 5% i n  t h e  s i z e  o f  the  
extended no- f low plumes would be expected (ER Sec 5.1.1.1.1, Am I X ) .  Another 
change i s  t h a t  r i v e r  f l o w  r a t e s  a re  s l i g h t l y  h igher ,  based on a  longer  data 
record (ER Table 2.5.3). Th is  new i n fo rma t i on  leads t o  very smal l  changes, 
so t h a t  t h e  s t a f f  cons iders i t s  a n a l y s i s  of t he  thermal plume i n  t h e  FES t o  be 
s t i l l  v a l i d .  I n  FES F igure  5.2, t h e  a p p l i c a n t s '  reana lys is  shows t h a t  the  
thermal plumes, bottom, a re  changed t o  1. 2F0 and 0.9F0 from 1. 25F0 and 0. 9F0, 
respec t i ve l y .  

The above changes a re  no t  environmental l y  s i g n i f i c a n t .  



5.3.2.2 Thermal Plume E f f e c t s  

The mater ia l  regard ing thermal plume e f f e c t s  has been rev i sed  p r i m a r i l y  f o r  
c l a r i f i c a t i o n  and t o  p rov ide  cons idera t ion  o f  more recent  i n fo rma t i on  (Sec- 
t i o n  2.7.2) on s t r i p e d  bass. 

The p l a n t ' s  thermal discharge would n o t  have a de t r imenta l  e f f e c t  on phytoplank- 
ton,  zooplankton, ichthyoplankton,  j u v e n i l e  f i shes ,  o r  macrobenthic d r i f t .  
Temperature increases i n  t he  plume w i l l  be small and w i t h i n  t h e  thermal t o l e r -  
ance l i m i t s  o f  most of the  dominant species present  i n  t h e  r i v e r .  Under normal 
opera t ion  the  plume s i z e  would be small i n  r e l a t i o n  t o  t he  r i v e r  so on l y  a smal l  
p o r t i o n  o f  t he  p lank ton i c  organisms d r i f t i n g  pas t  t he  s i t e  would experience 
temperatures e leva ted  more than a few degrees. Furthermore, t he  smal l  s i z e  o f  the  
plume minimizes the  t ime the  organisms are  exposed t o  t he  e levated temperature. 
The r a p i d  regenerat ion ra tes  o f  phytoplankton and zooplankton cou ld  compensate 
f o r  decreases due t o  p l a n t  operat ion.  

Ichthyoplankton are  more s e n s i t i v e  t o  temperature d i f f e rences  than most o ther  
p lank ton i c  organisms. F i sh  egg temperature to lerances a re  gene ra l l y  lower 
than those f o r  l a r vae  o r  adu l t s  (Levin e t  a l . ,  1970). Most f i s h  i n  t h e  p l a n t  
v i c i n i t y  have demersal and adhesive eggs no t  normal ly  found i n  t he  water column. 
The l oss  o f  f i s h  eggs due t o  plume entrainment and subsequent m o r t a l i t y  due t o  
e leva ted  temperatures a re  expected t o  be i n s i g n i f i c a n t .  

Larvae and j uven i l es  o f  most f i s h  species i n  t he  v i c i n i t y  o f  t he  p l a n t  would 
avoid open areas and areas o f  h i g h  f low,  p r e f e r r i n g  backwaters, shore l ines,  
and the  p o r t i o n  o f  t h e  water colun~n nearest  the  bottom. This  behavior  lessens 
s i g n i f i c a n t l y  the  number t h a t  p o t e n t i a l l y  cou ld  be en t ra ined i n  t he  discharge 
plume. Ichthyoplankton presence i n  t he  r i v e r  i s  seasonal (usua l l y  A p r i l  
through August w i t h  h ighes t  d e n s i t i e s  i n  l a t e  s p r i n g  and e a r l y  summer) and 
consequently would n o t  be sub jec t  t o  t he  w i n t e r  thermal regimes, which are the  
most severe. 

Temperatures above 30°C (86OF) a re  n o t  s u i t a b l e  f o r  many macrobenthic i n v e r t e -  
b ra tes  (Jensen e t  a l . ,  1969). However, the  25.6OC (78OF) maximum r i v e r  tempera- 
t u r e  recorded i n  t he  p l a n t  v i c i n i t y  p l u s  a AT o f  3.4C0 (6.1F0) g ives  a p o t e n t i a l  
maximum temperature o f  2g°C (84.1°F), below temperatures repor ted  harmful f o r  
most organisms. 

The scour ing o f  per iphy ton  and benth ic  organisms by t h e  discharge plume i s  pre-  
d i c t e d  t o  be conf ined t o  about 100 ft2 o f  r i v e r  bottom and, t he re fo re ,  i n s i g n i -  
f i c a n t .  Typica l  bottom temperatures a re  p red i c ted  t o  be 0.7C0 (1. 2F0) above 
ambient over l ess  than 450 ft2 o f  bottom. Even under extended no-f low condi -  
t i o n s  du r i ng  the  w in te r ,  e levated temperatures on t h e  order  o f  a  few degrees 
would a f f e c t  on l y  several  acres o f  r i v e r  bottom. Because d a i l y  ambient tempera- 
t u r e  v a r i a t i o n  i n  t he  water column can be as g rea t  a t  1 t o  1.5C0 (2 t o  3F0), no 
impact due t o  t he  thermal discharge on per iphy ton  and benth ic  organisms i s  
p red ic ted .  

During t y p i c a l  summer cond i t ions ,  temperatures l e t h a l  t o  f i s h  cou ld  p o t e n t i a l l y  
be reached a t  t he  e f f l u e n t  discharge p o i n t  and i n  t he  extremely small area 
around it, b u t  f i s h  would need t o  remain i n  t he  near v i c i n i t y  o f  t he  e f f l u e n t  
discharge f o r  an extended pe r i od  o f  t ime before they would s u f f e r  m o r t a l i t i e s  
from the  e levated temperatures. The i r  a b i l i t y  t o  ma in ta in  themselves i n  t h a t  



area f o r  long  per iods  i s  quest ionable because o f  t h e  h igh  c u r r e n t  v e l o c i t y  
(15 fps)  o f  t h e  p l a n t  discharge. 

F ish  a re  ab le  t o  de tec t  and avo id  temperature g rad ien ts  i n  both v e r t i c a l  and 
ho r i zon ta l  planes and gene ra l l y  w i l l  avo id  l e t h a l  temperatures (Alabaster,  
1969). Freshwater f i s h  can de tec t  temperature d i f f e rences  o f  l ess  than 1°C 
(Levin e t  a l .  , 1970). A t  Lake Monona, W I ,  f i s h  avoided a power p l a n t  thermal 
discharge area when temperatures reached 35OC (98OF); however, several  species 
o f  f i s h  maintained themselves a t  se lec ted  temperatures w i t h i n  t he  mix ing  zone 
( N e i l l ,  1970). The m a j o r i t y  o f  70 Lake Michigan f i s h  c o l l e c t e d  from a d i s -  
charge plume had body temperatures lower than t h a t  o f  t h e  discharge water 
( S p i g a r e l l i  e t  a l . ,  1974). The i n v e s t i g a t o r s  concluded t h a t  the  f i s h  were 
r e g u l a t i n g  t h e i r  movements between the  warm and cool  areas around the  heated 
e f f l u e n t  o r  j u s t  r e c e n t l y  had moved i n t o  the  heated water area. The s t a f f  
concludes t h a t ,  a l though temperatures l e t h a l  t o  t h e  species found i n  the  C l i nch  
River  w i l l  be present  d u r i n g  the  summer, under normal f l o w  cond i t ions  f i s h  w i l l  
avo id these areas and m o r t a l i t y  due t o  t h e  thermal discharge would be 
nonexi s t e n t  . 
During an extended p e r i o d  o f  no re lease from Melton H i l l  Dam du r ing  t h e  l a t e  
summer, t he  sur face near t he  southwest bank a t  CRM 16 would be e levated ap- 
p rox imate ly  0. 72C0 (1. 3F0) above ambient (ER Sec 5.1.3.1). The 0. 56C0 (IF0) 
isotherm would extend f o r  over 0.75 m i l e  i n  e i t h e r  d i r e c t i o n ,  a f f e c t i n g  a l a rge  
area o f  t he  C l i nch  River.  The e f f e c t  o f  t h i s  increased temperature on warm 
water species i n h a b i t i n g  t h e  Cl inch,  even du r i ng  the  h ighes t  recorded ambient 
water temperature, would be i n s i g n i f i c a n t .  FES Table 5.8 l i s t s  t h e  est imated 
e f f e c t s  o f  i nc reas ing  water temperatures on the  f i s h  community o f  t he  Tennessee 
River  (Bush e t  a l . ,  1972). Wi th a 25.6OC (78OF) maximum repor ted  ambient r i v e r  
temperature and a AT o f  0. 72C0 (1. 3F0), t he  maximum temperature o f  a  s i g n i f i -  
cant  p o r t i o n  o f  t he  t o p  1 m (3 f t)  o f  water would n o t  be de t r imenta l  t o  any 
na t i ve  warm water species known t o  i n h a b i t  t he  C l i nch  i n  t he  v i c i n i t y  o f  t he  
p lan t .  The s t r i p e d  bass, a cool-water in t roduced species, however, may be 
adversely a f f e c t e d  by concurrent  p l a n t  ope ra t i on  and an extended no-f low 
c o n d i t i o n  i n  the  C l i nch  River.  The s t r i p e d  bass u t i l i z e  the  C l i nch  R iver  i n  
t he  v i c i n i t y  o f  t he  s t a t i o n  as a l a t e  summer, e a r l y  f a l l  thermal refuge (see 
Sect ion 2.7.2). 

A l a r g e  p o r t i o n  o f  t he  area ex ten t  o f  the  thermal refuge and the  p o r t i o n  o f  the  
water column inhab i ted  by t h e  f i s h  would probably  be subjected t o  increased 
temperatures. Depending on the  ambient cond i t i ons  o f  t h e  r i v e r ,  such tempera- 
t u res  cou ld  approach o r  exceed l e t h a l  l i m i t s .  The exact  l o c a t i o n  o f  t he  s t r i p e d  
bass i n  t h e  upper C l i nch  R iver  i s  n o t  known w i t h  c e r t a i n t y ;  there fo re ,  t h e  
magnitude o f  t h i s  e f f e c t  cannot be pred ic ted .  However, t he  frequency o f  occur- 
rence o f  extended no- f low cond i t i ons  i n  t h e  C l i n c h  R iver  has been low, 
p a r t i c u l a r l y  i n  recent  years. 

I n  summary, t he  s t a f f  judges the  impacts from the  thermal discharge upon 
aquat ic  b i o t a  f o r  a l l  species, du r i ng  normal ope ra t i on  and w i t h  f low i n  the  
C l i nch  River ,  t o  be i n s i g n i f i c a n t .  Because o f  t h e  smal l  s i z e  o f  t he  plume, t he  
small r i s e  i n  temperatures, h igh  r i v e r  f low ra tes ,  t h e  small q u a n t i t y  o f  water 
discharged (5 c f s ) ,  and t h e  s h o r t  t ime organisms are exposed t o  t he  plume, the  
impact from t h e  thermal discharge would n o t  produce a s i g n i f i c a n t  change on the  
aquat ic  ecosystem. 



During per iods o f  no r i v e r  f low and p l a n t  operat ion,  impacts t o  species o ther  
than s t r i p e d  bass are expected t o  be i n s i g n i f i c a n t  and undetectable. S t r i ped  
bass may be de t r imen ta l l y  a f fec ted  under these cond i t ions  du r ing  l a t e  summer 
and e a r l y  f a l l .  The lack  o f  s p e c i f i c  in format ion  on the  l o c a t i o n  and dens i t i es  
o f  f i s h  i n  the  v i c i n i t y  o f  the  p l a n t  s i t e  precludes a  prec ise  assessment o f  
p o t e n t i a l  impact t o  the  Watts Bar s t r i p e d  bass populat ion.  The NPDES Permit 
1 I I . M .  requ i res  the  fo l lowing:  

Permittee s h a l l  conduct s tudies t o  assure t h a t  thermal d i s -  
charges w i l l  have minimal impact on s t r i p e d  bass (Morone 
s a x a t i l i s )  dur ing  extended summer per iods o f  zero f l ow  as 
described i n  Sect ion 4.1.2 o f  the "Update t o  the  CRBRP A1 terna-  
t i v e  S i t i n g  Analysis Wi th in  the  TVA Power Service Area" (dated 
May 28, 1982). 

Permittee s h a l l  no t  s t a r t  const ruc t ion  o f  t he  p l a n t  discharge 
s t r u c t u r e  p r i o r  t o  submit ta l  o f  repo r t s  on these s tud ies  (see 
Par t  1 I I . P . )  and rece iv ing  approval by t h e  D i rec to r ,  Water 
Management D i v i s i o n  t o  s t a r t  such const ruc t ion .  Such s tud ies  
and repor ts  sha l l  inc lude (1) coord inat ion  w i t h  TVA s tud ies  
on l e t h a l  temperatures f o r  a d u l t  and j u v e n i l e  s t r i p e d  bass, 
(2) s t a t i s t i c a l  ana lys is  o f  streamflow dur ing  the  months o f  
J u l y  through September, (3) reeva luat ion  o f  t he  thermal plume 
dispers ion,  and i f  necessary, (4) a  review o f  a l t e r n a t i v e  
d i f f u s e r  designs and thermal modeling. I n  the  event t h a t  t he  
above studies f a i l  t o  demonstrate t h a t  t he  CRBRP thermal d i s -  
charge w i l l  have no s i g n i f i c a n t  impact on the  s t r i p e d  base 
thermal refuge, t h i s  NPDES permi t  s h a l l  be modi f ied t o  impose 
more s t r i n g e n t  l i m i t a t i o n s  on p l a n t  discharges. 

The app l icants  have fo rma l l y  committed t o  these precaut ionary measures t o  pro- 
t e c t  the  species (Longenecker, 1982d). The s t a f f ,  however, does not  expect 
impacts t o  s t r i p e d  bass t o  occur because f u t u r e  per iods o f  no r i v e r  f l o w  are 
u n l i k e l y  (Sect ion 2.5.1). 

5.3.2.3 Cold Shock 

No change i s  necessary i n  t h i s  sec t ion  o f  t he  FES. 

5.3.2.4 Scouring 

No changes have been made t o  t h i s  sec t ion  o f  the  FES. 

5.3.3 Atmospheric Heat Transfer  

No changes have been made t o  t h i s  sec t ion  o f  the  FES. 

5.3.4 Threatened and Endangered Aquatic Species 

(This i s  a  new sect ion; however, the  l a s t  paragraph o f  FES Sect ion 2.7.2 should 
be noted.) 

The FES (Sect ion 2.7) addressed r a r e  and endangered species. However, i n  com- 
p l i ance  w i t h  Sect ion 7 o f  the  1978 Amendments t o  the  Endangered Species Act, 



the  NRC asked the  U.S. F i s h  and W i l d l i f e  Serv ice (FWS) t o  p rov ide  a c u r r e n t  
l i s t  o f  those Fede ra l l y  recognized threatened and endangered species ( i n c l u d i n g  
species l i s t e d , .  proposed t o  be l i s t e d ,  and under s ta tus  rev iew)  as w e l l  as 
designated c r i t i c a l  h a b i t a t s ,  which might  be a f f e c t e d  by t h e  l i c e n s i n g  of t h e  
CRBRP (Check, 1981). The FWS response ( H i c k l i n g ,  1981) l i s t e d  1 species o f  
f i s h  and 11 species o f  f reshwater  mussels (Appendix B). No c r i t i c a l  h a b i t a t  
has been designated i n  the  v i c i n i t y  o f  t he  s i t e .  The FWS requested, under a 
p r o v i s i o n  o f  t he  Endangered Species Ac t ,  t h a t  t h e  NRC per fo rm a b i o l o g i c a l  
assessment f o r  each o f  t he  l i s t e d  species.  

The s t a f f  conducted a p r e l i m i n a r y  ana l ys i s  and has concluded t h a t  t h e  species 
of f i s h  Hybopsis cahni i s  n o t  p resen t  a t  t he  s i t e ;  t h e r e f o r e ,  no p o t e n t i a l  f o r  
impact e x i s t s .  

I n  May 1982 TVA conducted a comprehensive f reshwater  mussel survey i n  t he  
v i c i n i t y  o f  t h e  proposed CRBRP s i t e .  The methodology and r e s u l t s  o f  t h e  survey 
are g iven  i n  Sect ion 2.7.2. Only one Fede ra l l y  p ro tec ted  spec ies,  Lamps i l i s  
o. o r b i c u l a t a ,  the  p i n k  mucket p e a r l y  mussel, has been taken r e c e n t l y  f rom t h e  - 
C l i nch  R i ve r  near t h e  s i t e .  The l i v e  specimen was c o l l e c t e d  approx imate ly  
1 m i l e  upstream o f  t he  s i t e  boundary. The 1982 mussel survey t h a t  examined 
t r ansec t s  ad jacent  t o  as w e l l  as upstream and downstream o f  t h e  s i t e  f a i l e d  t o  
f i n d  a d d i t i o n a l  l i v e  specimens o f  t h i s  o r  any o t h e r  Fede ra l l y  p ro tec ted  species. 
Area surveys conducted i n  t h e  immediate v i c i n i t y  o f  t h e  proposed i n t a k e ,  d i s -  
charge, and barge-unloading f a c i l i t i e s  a l s o  r e s u l t e d  i n  no a d d i t i o n a l  specimens. 

The s t a f f  has conducted a p r e l i m i n a r y  ana l ys i s  on t h e  p o t e n t i a l  impact o f  CRBRP 
opera t ion  on L. o. O r b i c u l a t a  i n  t h e  C l i n c h  R i ve r  a t  and downstream o f  t h e  s i t e  
and has t e n t a t i v e l y  concluded t h a t  no s i g n i f i c a n t  impact would occur.  The de- 
s i gn  o f  t he  d ischarge and t h e  low d ischarge f l o w  would min imize bottom scour ing.  
The thermal and chemical plume would o n l y  i n f r e q u e n t l y  i n t e r s e c t  t h e  r i v e r  
bottom and then  on l y  i n  a smal l  area. 

The s t a f f  completed an endangered species assessment and submi t ted i t  t o  t h e  
- F ish  and W i l d l i f e  Serv ice  f o r  approval  i n  August 1982. I n  t h a t  assessment t h e  

s t a f f  concluded t h a t  c o n s t r u c t i o n  and ope ra t i on  o f  t he  CRBRP w i l l  n o t  have an 
adverse e f f e c t  on any Fede ra l l y  p ro tec ted  endangered o r  th rea tened species. 
By l e t t e r  dated September 17, 1982, FWS advised t h e  NRC t h a t  i t  concurred i n  
the s t a f f  conc lus ions.  

The o n l y  species dec la red  endangered o r  threatened by t h e  S ta te  o f  Tennessee 
t h a t  i s  n o t  Fede ra l l y  recognized and t h a t  may occur i n  t h e  v i c i n i t y  o f  t h e  
s i t e  i s  the  b l ue  sucker,  Cycleptus elongatus. FES Sec t ion  2.7.2 summarizes 
the known captures o f  t h i s  species i n  Watts Bar Lake. No s i g n i f i c a n t  losses  

i e s  as a r e s u l t  of thermal impact,  impingement, o r  containment a re  

5.4 Other Nonrad io log ica l  E f f e c t s  

A l l  non rad io l og i ca l  discharges from t h e  p l a n t  a re  expected t o  comply w i t h  stan- 
ards of performance f o r  new sources (40 CFR 423.15 and 423.45) and Tennessee 
a t e r  Qua1 i ty  Standards requ i  rements (see Appendix H). 



5.4.1 Impacts o f  Chemical E f f l u e n t s  

The maximum re lease o f  t o t a l  res idua l  ch lo r i ne  i s  now l i m i t e d  t o  0.14 mg/l, a  
decrease from t h e  0.5 wg/l maximum concentrat ion est imated i n  t he  FES. This  
more s t r i n g e n t  l i m i t  has been establ ished by EPA t o  avoid s i g n i f i c a n t  impacts 
on aquat ic  b i o t a  and i s  inc luded i n  the  NPDES pe rm i t  (NPDES 011). The d i s -  
charge design w i l l  ensure a d i l u t i o n  o f  13 t o  1 w i t h i n  20 m (66 f t )  o f  t he  
discharge p o i n t  ( d r a f t  NPDES Permit Pa r t  1 I I . D ) .  

Except f o r  copper, i n d i v i d u a l  cons t i tuents  o f  the  discharge w i l l  be i n  compli-  
ance w i t h  water q u a l i t y  c r i t e r i a  and e f f l u e n t  l i m i t a t i o n s  (see a l so  response t o  
NRDC comments 25a, b, and c i n  Sect ion 12.3.5.3). Because o f  the  presence o f  
ambient data a t  the  s i t e  t h a t  i n d i c a t e  t h a t  copper exceeds o r  p o t e n t i a l l y  
exceeds the  t o x i c  substances clause o f  the  Tennessee Water Q u a l i t y  Standards, 
Special Condit ions I I I . P ,  III.Q, and 1 I I . R  have been incorporated i n t o  the  
d r a f t  NPDES Permit. Par ts  1 I I . P  and Q requ i re  t h a t  the  app l i can ts  conduct a 
sampling and ana lys is  program f o r  both t o t a l  and d isso lved copper and submit an 
assessment ensuring t h e i r  a b i l i t y  t o  comply w i t h  Tennessee Water Q u a l i t y  Stand- 
ards requirements. This r e p o r t  w i l l  i nc lude an assessment o f  a l t e r n a t i v e s ,  
remedial act, ions, and an implementation schedule t o  prov ide c o r r e c t i v e  ac t ions ,  
i f  necessary, p r i o r  t o  p l a n t  operat ion. Add i t iona l  l y ,  P a r t  111. R requ i res  the  
app l icants  t o  conduct appropr iate t o x i c i t y  screening t e s t s  on the  ac tua l  p l a n t  
e f f l u e n t  t o  ensure t h a t  Tennessee Water Q u a l i t y  Standards requirements are  met. 
Approval of the  t e s t i n g  methods and procedures as we l l  as eva lua t i on  o f  r e s u l t s  
w i l l  be coordinated w i t h  the  State o f  Tennessee. 

5.4.2 San i ta ry  and Other Waste 

I n  the  second paragraph, t he  mater ia l  f o l l o w i n g  the  f i r s t  sentence has been 
rev i sed  and replaced as fo l lows:  

Gaseous emissions from emergency generators and firepumps are  regu- 
l a t e d  by t h e  Tennessee Department o f  Health, D i v i s i o n  o f  A i r  Po l lu -  
t i o n  Cont ro l .  These u n i t s  appear t o  comply w i t h  s t a t e  1 i m i t a t i o n s ;  
however, a s t a t e  permi t  has no t  y e t  been issued. The l i m i t  f o r  
n i t rogen  ox ide does not  apply because the  t o t a l  f o s s i l - f u e l e d  heat 
i n p u t  r a t e  o f  159 m i l l i o n  Btu/hr i s  less than the  regu la to ry  thresh- 
o l d  o f  250 m i l l i o n  Btu/hr. Regulations l i m i t  the  s u l f u r  d iox ide  
emission r a t e  and the  p a r t i c u l a t e  emission r a t e  t o  5 I b s  and 0.13 l b s  
pe r  m i l l i o n  Btu o f  heat input ,  respect ive ly .  The d iese l  u n i t s  are 
we l l  w i t h i n  t h i s  l i m i t .  Carbon monoxide emissions are no t  regulated.  
The s t a t e  a i r  permi t  may inc lude a l i m i t a t i o n  on organics when issued. 

5.5 Transmission Lines 

The app l i can ts '  p l a n  t o  con t ro l  vegetat ion growth now c a l l s  f o r  mechanical 
c u t t i n g  every 4 o r  5 years and l i m i t e d  use o f  approved herb ic ides  (ER Am I, 
Par t  11, 82). 

5.6 Community Impacts 

The f o l l o w i n g  updated d iscussion replaces t h a t .  i n  the  FES: 



The socioeconomic impacts dur ing  the  opera t ing  pe r iod  a r i s e  p r i m a r i l y  
from absorpt ion of the  work fo rce  members and t h e i r  f a m i l i e s  i n t o  the  
e x i s t i n g  community. The app l icants  now est imate t h a t  CRBRP w i l l  oper- 
a te  w i t h  approximately 250 personnel, i n c l u d i n g  the  s e c u r i t y  f o rce  
h i r e d  l o c a l l y .  I n  add i t i on ,  the  number o f  people associated w i t h  the  
CRBRP p r o j e c t  o f f i c e  w i l l  r i s e  t o  about 240 dur ing  the  peak year o f  
cons t ruc t ion ,  then taper  down t o  140 people i n  the  f i r s t  opera t ing  
year and 25 i n  the  s i x t h  year  o f  opera t ion  (ER Table 8.2-1). The 
app l icants  i n d i c a t e  t h a t  75 jobs would be created as a  r e s u l t  o f  the  
d i r e c t  employment on CRBRP (ER Table 8.2-3). I n  the  s t a f f ' s  judgment, 
a  h igher  f r a c t i o n  o f  t he  d i r e c t  workers w i l l  be inmovers than was the  
case f o r  the  cons t ruc t ion  labor  f o rce  because o f  t he  spec ia l i zed  nature 
and long-term s t a b i l i t y  o f  the  work. 

However, as i nd i ca ted  by the  app l icants '  estimates, opera t ing  work 
force impacts t o  an ex ten t  w i l l  have taken p lace du r ing  the  construc- 
t i o n  period. About 70 opera t ing  workers would be on s i t e  dur ing  the  
peak year o f  cons t ruc t ion  and the  number o f  such workers would 
increase t o  280 dur ing  the  l a s t  year o f  cons t ruc t i on  (ER Table 8.2-1). 
With respect  t o  induced employment, the  s t a f f ' s  judgment i s  t h a t  
such pos i t i ons  would be f i l l e d  by people en te r i ng  the  l abo r  force,  
i n t e r n a l  s h i f t s  i n  the  labor  force,  by reduct ions i n  unemployment, 
and by spouses o f  inmoving operat ion workers. 

I n  order  t o  determine the  max'itnum ne t  poss ib le  impact o f  opera t ing  
phase workers on housing and schools, the  s t a f f  considered the  180 
operat ions personnel ( the  d i f f e rence  between the  250 operat ions phase 
workers and the  about 70 such workers who would be present  dur ing  the  
cons t ruc t ion  phase) as the  pr imary source o f  soc ia l  impact. The s t a f f  
conserva t ive ly  assumed t h a t  these operat ing personnel would a l l  be 
inmovers, would a l l  be married, and would have 1.2 c h i l d r e n  per  house- 
hold, o f  which 0.7 would be school age (see ER Table 8.3-2). These 
cond i t ions  r e s u l t  i n  a  t o t a l  populat ion i n f l u x  o f  approximately 580 
people, i n c l u d i n g  126 ch i l d ren  o f  school age. Table A5.1 shows the  
expected d i s t r i b u t i o n  o f  operat ing personnel and school -age c h i  1  dren. 
For each community the  number o f  operat ing personnel and school-age 
c h i l d r e n  t o  be accommodated i s  l ess  than the  number o f  inmovers 
expected dur ing  the  cons t ruc t ion  phase. Because o f  the  small numbers 
o f  people involved and t h e i r  d ispers ion  throughout t he  area, the  
s t a f f  bel ieves no one j u r i s d i c t i o n  would have d i f f i c u l t y  i n  accommoda- 
ti ng operat ing phase i nmovers. 

The p a y r o l l  impact o f  the  t o t a l  opera t ing  s t a f f  i s  est imated by the  
app l icants  t o  be $5.1 m i l l  i o n  pe r  year i n  constant 1981 d o l l a r s .  For 
the  30-year l i f e  o f  the  p lan t ,  the  d i r e c t  p a y r o l l  e f f e c t  would be 
$153.2 m i l l i o n  i n  constant 1981 d o l l a r s  (ER Sec 8.2.2.1). 

5 .6 .1  Taxes 

The p r o j e c t  would ne i the r  con t r i bu te  d i r e c t l y  t o  the  t a x  base o f  the  l o c a l  area 
through the payment o f  proper ty  ( p l a n t  and land) taxes, nor would i t  d e t r a c t  
from cu r ren t  revenues. That leaves th ree  poss ib le  revenue sources by which the  
p r o j e c t  would help meet the increased pub1 i c  spending load i n  the  l o c a l  area as 
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Tab l e  A5.1 Geographic d i s t r i b u t i o n  o f  
CRBRP operat ing personnel 
and school-age ch i l d ren  

School -age 
Locat ion Households ch i  l d r e n  

Anderson County 9  6 

Oak Ridge 2 7  19 

Knox County 80 5  6 

Loudon County 19 13 

Roane County 45 3 2  

Source: Percentage d i s t r i b u t i o n  from 
ER Table 2.1-4. 

a  r e s u l t  of opera t ion  of the  p ro jec t :  d i r e c t  and i n d i r e c t  taxes from p a y r o l l  
and spending, DOE in - l i eu -o f - tax  payments, and PL 81-874 payments t o  schools. 

Taxes from Payro l l  Spending 

Local communities now can add t o  the  s t a t e  sales t a x  o f  4.5% on designated 
items an add i t i ona l  t a x  o f  up t o  2.25% which i s  returned t o  the  counties and 
o f t e n  used f o r  school system support. 

The app l icants  est imate t h e  value o f  l o c a l  revenues der ived from workers a t  
approximately $89,000 (1981 d o l l a r s )  f o r  a  t y p i c a l  opera t ing  year (Longenecker, 
1982a). Revenues inc luded i n  t h i s  est imate are those p a i d  as a  r e s u l t  o f  l o c a l  
property  taxes, sales taxes, beverage taxes, f i nes ,  fees, and s t a t e  t r a n s f e r  
funds. 

I n  the  case o f  CRBRP, DOE now has the au tho r i za t i on  t o  make f i n a n c i a l  assistance 
payments t o  Roane County, Anderson County, and the C i t y  o f  Oak Ridge. 

PL 81-874 Payments 

This program provides Federal a i d  t o  school d i s t r i c t s  when schools are adversely 
impacted by concentrat ions o f  Federal employment. However, s ince the  FES was 
w r i t t e n ,  PL 81-874 has come under Congressional review and i t s  f u t u r e  i s  i n  
question. 

5.7 Radio logical  Impacts from Routine Operations 

Changes t o  t h i s  sec t ion  are: (1) revised dose estimates from exposure t o  a i r -  
borne e f f l u e n t s  based on rev ised meteorological d ispers ion fac to rs  and est imates 



airborne releases; (2) rev ised dose est imates from exposure t o  l i q u i d  e f f l u -  
. ents based on rev ised aquat ic  d i l u t i o n  fac to rs  and est imates of l i q u i d  e f f luents ;  

.$:;;- (3) rev ised dose est imates from the  CRBRP f u e l  cyc le  based on more conservat ive 
of t he  q u a n t i t i e s  of radionucl ides released; and (4) i n s e r t s  concern- 

: i ng  p o t e n t i a l  h e a l t h  impacts from occupational and o f f s i t e  exposure t o  rad ia t i on .  - The concl U S ~ O ~ S  re1 a t i v e  t o  these modi f i ca t ions  are essen t i a l  l y  unchanged from 
those i n  the  FES. 

1 5.7.1 Radio logical  Impacts on B i o t a  Other Than Humans 

The fo l l ow ing  ma te r ia l  replaces t h a t  i n  Sect ion 5.7.1 o f  the  FES (The con- 
clusions are  essen t i a l  l y  the same. ): 

Depending on the  pathway and r a d i a t i o n  source (FES Fig.  5.5), t e r res -  
1 t r i a l  and aquat ic  b i o t a  w i l l  rece ive  doses t h a t  a re  approximately t he  

same o r  somewhat h igher  than humans receive. Although gu ide l ines  
have no t  been es tab l ished f o r  acceptable l i m i t s  f o r  r a d i a t i o n  exposure 
t o  species o ther  than humans, i t  i s  genera l l y  agreed t h a t  the  l i m i t s  
es tab l ished f o r  humans are  s u f f i c i e n t l y  p r o t e c t i v e  f o r  o ther  species. 

Although the  ex is tence o f  extremely rad iosens i t i ve  b i o t a  i s  poss ib le  
and increased r a d i o s e n s i t i v i t y  i n  organisms may r e s u l t  from environ- 
mental i n t e r a c t i o n s  w i t h  o ther  stresses ( f o r  example, heat o r  b io -  
c ides) ,  no b i o t a  have been i d e n t i f i e d  as showing a  s e n s i t i v i t y  ( i n  
terms o f  increased morb id i t y  o r  m o r t a l i t y )  t o  r a d i a t i o n  exposures as 
low as those expected i n  t he  area surrounding the  proposed CRBRP. 
Furthermore, a t  a l l  nuclear p l a n t s  f o r  which r a d i a t i o n  exposure t o  
b i o t a  o ther  than humans has been analyzed (Blay lock,  1976), there  
have been no cases o f  exposure t h a t  can be considered s i g n i f i c a n t  i n  
terms o f  harm t o  the  species, o r  t h a t  approach the  l i m i t s  f o r  exposure 
t o  members of t he  p u b l i c  t h a t  a re  permi t ted  by 10 CFR 20 (1981). 
Inasmuch as the  1972 B E I R  Report (BEIR I) ( N a t ' l  Acad Sc i ,  1972) con- 
cluded t h a t  evidence t o  date i nd i ca ted  t h a t  no o ther  l i v i n g  organisms 
are very much more rad iosens i t i ve  than humans, no measurable rad io -  
l o g i c a l  impact on populat ions o f  b i o t a  i s  expected as a  r e s u l t  o f  t he  
r o u t i  ne ope ra t i  on o f  CRBRP. 

5.7.2 Radio logical  Impact on Humans 

5.7.2.1 Exposure Pathways 

The s t a f f ' s  eva lua t i on  provides dose est imates t h a t  can serve as a  bas is  f o r  a  
determinat ion t h a t  re leases t o  u n r e s t r i c t e d  areas are as low as p r a c t i c a b l e  i n  
accordance w i t h  10 CFR 50 and w i t h i n  t h e  l i m i t s  s p e c i f i e d  i n  10 CFR 20. 

Estimates o f  r a d i a t i o n  doses t o  humans a t  and beyond the  s i t e  boundary v i a  the  
most s i g n i f i c a n t  pathways among those diagrammed i n  FES Figure 5.6 were made 
using models described i n  Regulatory Guide 1.109, Revision 1 (October 1977). 

5.7.2.2 L i q u i d  E f f l u e n t s  

I n  the  f i r s t  paragraph o f  Sect ion 5.7.2.2 i n  t he  FES, the  f i r s t  sentence has 
been modif ied t o  read: "Expected r a d i  onucl i de re1 eases i n the  1  i qui  d  e f  f 1  uent 



were c a l c u l a t e d  f o r  t h e  p l a n t  and are 1  i s t e d  i n  Table 3.3, as amended i n  Sec- 
t i o n  3.5 o f  t h i s  supplement." 

The p o t e n t i a l  i n d i v i d u a l  doses from l i q u i d  e f f l u e n t s  are summarized i n  
Table A5.2, which replaces FES Table 5.11. 

Table A5.2 Annual i n d i v i d u a l  doses from exposure t o  l i q u i d  e f f l u e n t s  
from CRBRP 

Dose, mrem/yr 
I1 
I 
II Locat ion Pathway Tota l  Body G I  T rac t  Thyro id Bone 
1 1  

Cool a n t  F i sh  <O. 0 1  <O. 0 1  <O. 0 1  <O. 0 1  
I d ischarge i ngest i on 
1 ,  r eg ion  ( 2 1  kg/yr)  

Beef i nges t i on  <O. 0 1  <O. 0 1  <O. 0 1  <O. 0 1  
(110 kg/yr)  

Swimming <O. 01  
(100 hrs /y r )  

Boat i ng <O. 0 1  
(600 hrs /y r )  

Shore1 i n e  <O. 0 1  
a c t i v i t i e s  
(500 hrs /y r )  

M i  1  k* i nges t i on  <O. 0 1  <O. 0 1  0.08 <O. 0 1  
(330 l / y r )  

1 

Oak Ridge Water <O. 0 1  <O. 0 1  <O. 0 1  <O. 0 1  
Gas D i f f u s i o n  i nges t i on  
P l a n t  i n take  (370 kg/yr)  

*These dose r a t e s  a re  f o r  an i n f a n t .  

I 

1 I n  t h e  f i r s t  paragraph of t h i s  sec t i on  of t h e  FES, the  t h i r d  sentence has been 
mod i f ied  t o  read: "Under the  same cond i t ions  the  t r i  ti um concentrat ions would 

I 
be much l e s s  than 10  pCi/ml. 

I n  t h e  second paragraph of t h i s  sec t i on  i n  t h e  FES, t he  t h i r d  sentence has been 
mod i f i ed  t o  read as fo l lows:  "The t o t a l  body dose t o  a  hypothe t ica l  i n d i v i d u a l  

1 1 ' 1  who receives - a l l  d r i n k i n g  water from the  p l a n t  discharge reg ion  o f  the  C l i n c h  
R iver  was est imated t o  be l ess  than 0 . 1  mrem/yr." 

I 
I ~ ~ ~ ~ ' l  The t h i r d  paragraph o f  t h i s  sec t i on  has been mod i f ied  t o  read: i i 

Other pathways o f  re1 a t i  ve importance i nvo l ve  rec rea t i ona l  use o f  t h e  
r i v e r  i n  t h e  v i c i n i t y  o f  t he  discharge zone. Po ten t i a l  i n d i v i d u a l  
doses from consuming f i s h  o r  i nve r teb ra tes  caught i n  t he  immediate 
discharge area were evaluated us ing  the  b i o l o g i c a l  accu~nulat ion 
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fac tors  l i s t e d  i n  Regulatory Guide 1.109. Humans are no t  expected t o  
consume Cl inch  R iver  inver tebra tes .  However, i f  someone does consume 
5  kg/yr o f  inver tebra tes  caught i n  the  discharge region,  the  dose 
r a t e  would be l ess  than 0 .1  mrem/yr t o  t he  t o t a l  body. Po ten t i a l  
i n d i v i d u a l  doses from swimming, boat ing, and shore l ine  rec rea t i on  i n  
the  discharge reg ion  were a l so  evaluated. Table A5.2 summarizes the  
p o t e n t i a l  i n d i v i d u a l  doses from l i q u i d  e f f l u e n t s .  The rad ionuc l ides  
p r i m a r i l y  responsib le f o r  the quoted doses are t r i t i u m ,  cesium, 
s t ront ium, coba l t ,  and t e l l u r i u m .  I n  a l l  cases, t he  plutonium rad io-  
isotopes would c o n t r i b u t e  less  than 1% t o  the  quoted doses. 

5.7.2.3 Gaseous E f f  1  uents 

Radioact ive e f f l u e n t s  released t o  the  atmosphere from the  p l a n t  would r e s u l t  i n  
small r a d i a t i o n  doses t o  the  pub l ic .  S t a f f  est imates o f  the  probable gaseous 
releases l i s t e d  i n  FES Table 3.4 as amended i n  Sect ion 3.5 of the  supplement 
were used t o  evaluate p o t e n t i a l  doses. A l l  dose ca l cu la t i ons  were performed 
using annual average s i t e  meteorological cond i t ions  and assuming t h a t  releases 
would occur a t  a  constant ra te .  Doses r e s u l t i n g  from near-ground releases of 
rad ioac t i ve  gases were ca l cu la ted  by consider ing immersion i n  t he  gases, inhala-  
t i o n  o f  t he  gases, and i nges t i on  o f  food from pathways exposed t o  the  gases 
(Regulatory Guides 1.111 and 1.109). Doses t o  a  maximally exposed i n d i v i d u a l  
a t  the  s i t e  boundary as a  r e s u l t  o f  gaseous e f f l u e n t s  a re  summarized i n  
Table A5.3, which replaces FES Table 5.12. The changes shown i n  the  new t a b l e  
are n o t  environmental ly s i g n i f i c a n t .  

Table A5.3 Annual i n d i v i d u a l  doses due t o  exposure t o  gaseous 
e f f l u e n t s  from CRBRP a t  s i t e  boundary* 

Dose, mrem/yr 

Pathway Tota l  Body Skin Thyro id 

P 1  ume 0.34 2.3 0.34 

I n h a l a t i o n  <O. 01  <O. 0 1  <O. 0 1  

Vegetable, meat, 0.02 
and m i  l k  food 
chains 

"0.44 m i les  NW, x/Q = 1.2 x  sec/m3. 

5.7.2.4 D i r e c t  Radiat ion from the  F a c i l i t y  

No changes have been made t o  the  p l a n t  design t h a t  would s i g n i f i c a n t l y  a f f e c t  
the  environmental impacts considered i n  t h i s  sec t ion  o f  t he  FES. 

5.7.2.5 Occupational Radiat ion Exposure 

The f o l l o w i n g  d iscussion i s  provided as an a d d i t i o n  t o  t h i s  sec t ion  o f  the  FES. 

The average annual dose o f  about 0.8 rem per nuclear p l a n t  worker a t  operat ing 
BWRs and PWRs has been w e l l  w i t h i n  the  l i m i t s  o f  10 CFR 20 (NUREG-0713). I n  
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Table A5.4 Inc idence o f  j ob - re la ted  m o r t a l i t i e s  

Occupational Group 
Mor ta l  i t y  Rates 

(premature deaths per  l o 5  person-years) 

Underground metal miners* 

Urani um miners* 

Smel t e r  workers* 

MiningA* 

A g r i c u l t u r e ,  f o r e s t r y ,  and f i s h e r i e s A *  

Contract  cons t ruc t ion**  

Transpor ta t ion  and p u b l i c  u t i l i t i e s A *  

Nucl ear -p l  an t  workerR** 

Manufacturing*" 

Wholesale and r e t a i  1  t radeA* 

Finance, insurance, and r e a l  es ta teA*  

Services*" 

To ta l  p r i v a t e  sector*" 

*The P res iden t ' s  Report on Occupational Safe ty  and Heal th,  "Report on 
Occupational Safety  and Heal th by the  U.S. Department o f  Health,  Education, 
and wel fare,"  E. L, Richardson, secre ta ry ,  ~ a y  1972. 

**U.S. Bureau o f  Labor S t a t i s t i c s ,  "Occupational I n j u r i e s  and I l l n e s s  i n  t he  
Uni ted States by Indus t r y ,  1975," B u l l e t i n  1981, 1978. 

***The nuc lea r -p lan t  workers'  r i s k  i s  equal t o  the  sum o f  the  r a d i a t i o n - r e l a t e d  
r i s k  and t h e  non rad ia t i on - re la ted  r i s k .  The occupat ional  r i s k  associated 
w i t h  t h e  indus t ry -w ide  average r a d i a t i o n  dose o f  0.8 rem i s  about 
11 p o t e n t i a l  premature deaths per  l o 5  person-years due t o  cancer, based on 
the  r i s k  es t imators  descr ibed i n  the  f o l l o w i n g  t e x t .  The averge non- 
r a d i a t i o n - r e l a t e d  r i s k  f o r  seven U.S. e l e c t r i c a l  u t i l i t i e s  over t h e  p e r i o d  
1970-1979 i s  about 12 ac tua l  premature deaths per  l o 5  person-years as shown 
i n  F igure  5  o f  t he  paper by R. W i  1  son and E. S. Koehl , "Occupational Risks 
o f  On ta r i o  Hydro 's  Atomic Rad ia t ion  Workers i n  Perspect ive," presented a t  
Nuclear Rad ia t ion  Risks, A U t i l i t y - M e d i c a l  Dia log,  sponsored by the  I n t e r -  
na t i ona l  I n s t i t u t e  o f  Safety  and Hea l th  i n  Washington, D.C. ,  September 22-23, 
1980. (Note t h a t  t h e  est imate o f  11 r a d i a t i o n - r e l a t e d  premature cancer 
deaths i s  p o t e n t i a l  r a t h e r  than ac tua l . )  

Table A5.4, t h e  s t a f f  has est imated t h e  r i s k  t o  nuclear  power p l a n t  workers and 
compared i t  t o  r i s k s  t h a t  are pub l i shed f o r  o the r  occupations. Based on these 
comparisons, t h e  s t a f f  concludes t h a t  t he  r i s k  t o  nuclear  p l a n t  workers from 
p l a n t  opera t ion  i s  comparable t o  t h e  r i s k s  associated w i t h  o the r  occupat ions. 

I n  es t ima t i ng  the  number o f  h e a l t h  e f f e c t s  r e s u l t i n g  from both o f f s i t e  (see 
Sec t ion  5.7.3) and occupat ional  r a d i a t i o n  exposures due t o  normal ope ra t i on  o f  



CRBRP, the  s t a f f  used somatic (cancer) and genet ic  r i s k  es t imators  based on 
widely  accepted s c i e n t i f i c  in format ion.  S p e c i f i c a l l y ,  the  s t a f f 1  s  est imates 
are der ived  from the  Nat iona l  Academy of Sciences' Advisory Committee on t h e  
~ i o l o g i c a l  Ef fects  of I o n i z i n g  Rad ia t ion  (BEIR I). The est imates o f  t h e  r i s k s  
t o  workers and the  general p u b l i c  a re  based on conservat ive assumptions ( t h a t  
i s ,  t he  est imates a re  probably  h igher  than the  ac tua l  number).   he f o l l o w i n g  
r i s k  es t imators  are used t o  est imate h e a l t h  e f f e c t s :  135 p o t e n t i a l  deaths from 

I 

cancer per  m i l l i o n  person-rems and 258 p o t e n t i a l  cases o f  a l l  forms o f  genet ic  
d isorders per m i l l i o n  person-rems. The cancer m o r t a l i t y  r i s k  est imates a re  
based on t h e  "absolute r i s k "  model descr ibed i n  BEIR I. Higher est imates can 
be developed by use of t h e  " r e l a t i v e  r i s k "  model, a long w i t h  t h e  assumption 
t h a t  r i s k  p r e v a i l s  f o r  t he  du ra t i on  of l i f e .  Use o f  t he  " r e l a t i v e  r i s k ' '  model 
would produce r i s k  values up t o  about f o u r  t imes g rea te r  than those used i n  
t h i s  repor t .  The s t a f f  regards t h e  use o f  the  " r e l a t i v e  r i s k "  model values as 
a  reasonable upper l i m i t  o f  t he  range o f  uncer ta in ty .  The lower l i m i t  of t he  
range would be zero because h e a l t h  e f fec ts  have n o t  been detected a t  doses i n  
t h i s  dose-rate range. The number of p o t e n t i a l  non fa ta l  cancers would be 
approximately 1.5 t o  2  t imes t h e  number o f  p o t e n t i a l  f a t a l  cancers (BEIR 111). 

Values f o r  genet ic  r i s k  es t imators  range from 60 t o  1500 p o t e n t i a l  cases o f  a l l  
forms o f  genet ic  d isorders  over a l l  f u t u r e  generat ions per  m i l l i o n  person-rems 
(der ived from BEIR I). The value o f  258 p o t e n t i a l  cases f o r  a l l  forms o f  
genet ic  d isorders  i s  equal t o  t he  sum o f  the  geometric means o f  t h e  e q u i l i b r i u m  
values o f  t h e  r i s k  o f  s p e c i f i c  genet ic  defects  and the  r i s k  o f  de fec ts  w i t h  
complex e t i o l o g y .  

The preceding values f o r  r i s k  es t imators  a re  cons i s ten t  w i t h  t h e  recommendations 
of a  number o f  recognized r a d i a t i o n  p r o t e c t i o n  organizat ions,  such as .the I n t e r -  
na t i ona l  Commission on Rad io log ica l  P ro tec t i on  ( I C R P ,  1977), t h e  Nat iona l  Counci l  
on Rad ia t ion  P ro tec t i on  and Measurement (NCRP, 1975), t h e  Nat ional  Academy o f  
Sciences BEIR I11 Report ( N a t ' l  Acad Sci,  1980), and the  Uni ted Nat ions S c i e n t i f i c  
Committee on t h e  E f f e c t s  o f  Atomic Radiat ion (UNSCEAR, 1977). 

The r i s k  o f  p o t e n t i a l  f a t a l  cancers i n  t he  exposed work f o rce  popu la t i on  a t  
CRBRP i s  est imated as fo l lows:  M u l t i p l y i n g  the conservat ive annual p l a n t  worker 
popu la t ion  dose o f  1000 person-rems by the  r i s k  est imators,  t h e  s t a f f  est imates 
t h a t  about 0.14 cancer death may occur i n  t h e  t o t a l  exposed popu la t i on  and about 
0.26 genet ic  d isorder  may occur i n  a l l  f u t u r e  generat ions o f  the  same exposed 
populat ion.  The value of 0.14 cancer death means t h a t  the  p r o b a b i l i t y  o f  1 

, 

p o t e n t i a l  cancer death over the  l i f e t i m e  o f  the  e n t i r e  work f o rce  due t o  1 year  
of CRBRP opera t ion  i s  about 1 chance i n  7. The r i s k  o f  p o t e n t i a l  genet ic  d i s -  
orders a t t r i b u t a b l e  t o  exposure of t h e  workforce i s  a  r i s k  borne by the  progeny 
of t h e  e n t i r e  popu la t ion  and i s  thus p rope r l y  considered as p a r t  o f  t he  r i s k  t o  
the  general pub1 i c .  

5.7.2.6 Transpor ta t ion  o f  Radioact ive Ma te r i a l s  

The ana l ys i s  o f  r a d i o l o g i c a l  impacts from normal t r anspo r ta t i on  operat ions o f  
t he  CRBRP f u e l  cyc le  i s  d e t a i l e d  i n  Appendix D o f  t h i s  statement. The s t a f f  
assessment i s  based p r i m a r i l y  on t h e  appl i c a n t s '  p ro jec t i ons  and assessments o f  
impacts o f  t r a n s p o r t a t i o n  from the  CRBRP f u e l  cyc le  as contained i n  Amendment X I V  
t o  t he  a p p l i c a n t s '  ER. I n  add i t i on ,  the  t ranspo r ta t i on  o f  f r esh  mixed ox ide 
f u e l  t o  a  reac to r ,  o f  spent f u e l  from t h e  reac to r  t o  a  f u e l  reprocessing p l a n t ,  



and of radioactive wastes from the reactor to a burial ground is discussed 
generically for liquid metal fast breeder reactors in ERDA's summary report, 
"Environmental Impact of Transportation of Nuclear Materials in the LMFBR Pro- 
gram" (ERDA, 1975). Most of the information in that report is applicable to 
the transportation requirements of the CRBRP, although there would likely be 
reductions in environmental impact because of the much smaller rating of the 
CRBRP compared with the reference LMFBR Plant (350 MWe versus 1000 MWe). Addi- 
tional information on the transportation of nuclear materials was obtained from 
"Final Environmental Statement on the Transportation of Radioactive Material by 
Air and Other Modes" (NllREG-0170). An analysis of potential transportation 
accident impacts is presented in Section 7.2. 

As shown in Table D.16 of Appendix D, the overall radiation dose to transport 
workers and the general population from normal transportation activities is 
conservatively (high-side) estimated to be 30 person-rems annually. This value 
represents a maximum projected annual exposure over the 30-year assumed life of 
the plant. To provide some perspective on this number, the cumulative dose to 
the workers and the population along the route from naturally radioactive sources 
would be about 75,000 person-rems per year. On basis of the above information 
and the staff's independent evaluation, the staff has concluded that the environ- 
mental risk from transportation of fresh fuel materials, irradiated fuel, and 
waste materials related to the CRBRP fuel cycle operations is small. Moreover, 
the dose to the exposed population is less than 0.1% the natural background 
dose and is within the range of normal variations of natural background dose 
at a given location. 

5.7.2.7 Fuel Cycle Impacts 

The CRBRP fuel cycle activities that have the potential to result in radiolog- 
ical impacts are: blanket fuel fabrication, core fuel fabrication, fuel repro- 
cessing, waste management from all facilities including the CRBRP, and transport- 
ation of radiological materials to and from the reactor and fuel cycle facilities. 

The fuel cycle shown in Figure A5.1 was based on the applicants' ER and was the 
basis for the staff's environmental analysis. A number of the facilities that 
would be involved in this fuel cycle are not specifically established at this 
time. (The commercial blanket fuel fabrication plant has not yet been selected; 
the fuel reprocessing plant operation may be handled in several alternative ways; 
and the sites for low level, transuranic (TRU), and high level waste storage and 
disposal are not yet established.) Accordingly, many aspects of the staff 
assessment have been based upon generic or model facility concepts and generic 
site conditions. 

In that fuel cycle, depleted uranium hexafluoride from tails stockpiles at DOE'S 
gaseous diffusion plants would be converted to uranium dioxide at a commercial 
fuel fabrication facility. Blanket fuel assemblies would be manufactured at the 
same facility, as well as depleted uranium dioxide fuel materials for the core 
fuel assemblies. For the assessment, the staff has used both generic data on 
such facilities and information from experience with operating plants. 

The uranium dioxide materials for core fuel rod and axial blankets' would be 
shipped to the Fuels and Materials Examination Facility (FMEF) at the Hanford 
reservation. At the FMEF the uranium dioxide powder and plutonium dioxide 
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powder would be mixed and fab r i ca ted  i n t o  s in te red  p e l l e t s  f o r  the  core f u e l  
rods i n  the  Secure Automated Fab r i ca t i on  (SAF) L ine.  Core f u e l  rods con ta in ing  
the  mixed ox ide p e l l e t s  i n  t he  center  segment o f  t he  rod  and depleted uranium 
d iox ide  p e l l e t s  i n  the  end segments o f  t he  rod  (as a x i a l  b lanket )  would be the  
product  of  t he  SAF L ine.  The rod  would be welded shut  and sealed, cleaned and 
inspected, and t ranspo r ted  t o  t he  nearby Fuels Development Laboratory (308 
Bu i l d i ng )  where t h e  core f u e l  would be f a b r i c a t e d  i n t o  assemblies. No rad io -  
a c t i v e  re lease would occur du r i ng  operat ions i n  t h e  308 Bu i l d i ng .  The s t a f f  
assessment o f  these operat ions i s  based upon DOE data f o r  these f a c i l i t i e s .  

The completed core f u e l  assemblies, as w e l l  as b lanke t  f u e l  assemblies, would 
be shipped t o  t h e  CRBRP f o r  use. A f t e r  i r r a d i a t i o n ,  and storage on s i t e  f o r  a  
minimum o f  about 100 days, t he  i r r a d i a t e d  (spent) f u e l  assemblies would be 
t ranspor ted  t o  a  reprocessing p l a n t  where the  p lutonium would be separated from 
t h e  uranium and f i s s i o n  products and o the r  transmuted ac t i n i des .  The p lutonium 
requ i red  f o r  new f u e l  under e q u i l i b r i u m  cond i t i ons  would be shipped t o  t h e  FMEF 
f o r  recyc le .  Plutonium i n  excess o f  t h a t  consumed would be s to red  f o r  f u t u r e  
use. 

The s t a f f  based i t s  assessment o f  the  reprocessing step on the  Developmental 
Reprocessing P l a n t  (DRP) proposed by DOE and descr ibed i n  Amendment X I V  o f  t h e  
ER. The s t a f f  be l ieves ,  cons i s ten t  w i t h  DOE views, t h a t  t h i s  f a c i l i t y ,  rep- 
resented by design concepts, prov ides bounding cond i t i ons  f o r  environmental 
e f f l u e n t s  t h a t  can be met by any o f  several  a l t e r n a t i v e s  f o r  f u e l  reprocessing 
t h a t  might  be chosen. 

Radioact ive wastes would be produced a t  the CRBRP and i n  each o f  t h e  f u e l  c y c l e  
steps. Low l e v e l  waste (LLW) produced a t  the  uranium hexa f l uo r i de  and uranium 
d iox ide  convers ion and b lanket  f u e l  f a b r i c a t i o n  f a c i l i t y  would be disposed o f  
on s i t e  o r  a t  commercial b u r i a l  grounds. Transuranic (TRU) waste would r e s u l t  
f rom operat ions a t  bo th  the  core f a b r i c a t i o n  f a c i l i t y  and a t  the  reprocessing 
f a c i l i t y .  These would be placed i n  temporary r e t r i e v a b l e  storage (on t h e  Han- 
f o r d  reserva t ion ,  f o r  example) p r i o r  t o  eventual d isposal  i n  a  Federal geo log ic  
repos i t o ry .  High l e v e l  waste (HLW), a f t e r  s o l i d i f i c a t i o n  a t  t he  reprocessing 
p l a n t ,  would a l s o  be tempora r i l y  s to red  u n t i l  i t  cou ld  be disposed o f  i n  a  
Federal geologic  repos i t o ry .  LLW from reprocessing and from the  CRBRP would be 
disposed o f  i n  a  l i censed,  commercial b u r i a l  ground. The s t a f f  assessment o f  
these waste management a c t i v i t i e s  i s  based upon gener ic  cons idera t ion  o f  such 
a c t i v i t i e s  s ince  s p e c i f i c  s i t e s  are n o t  a v a i l a b l e  f o r  eva lua t ion .  

Table D.4 of Appendix D summarizes the  environmental considerat ions (resource 
requirements and t h e  r a d i o a c t i v e  and nonradioact ive e f f l u e n t s )  associated w i t h  
each o f  t h e  f u e l  c y c l e  steps, as we l l  as the  t o t a l  f u e l  cyc le.  

The r a d i o l o g i c a l  impacts o f  a l l  o f  these f u e l  cyc le  operat ions have been eval -  
uated by the  s t a f f ,  and t h e  r e s u l t s  o f  these evaluat ions are  presented i n  Table 
D.17 o f  Appendix D. Based on t h a t  summary o f  the  s t a f f  assessment, the  annual 
U. S. popu la t ion  whole-body dose from normal operat ions o f  the  f u e l  c y c l e  i s  
p ro jec ted  t o  be approximately 170 person-rems, i n c l u d i n g  the c o n t r i b u t i o n  from 
t r a n s p o r t a t i o n  discussed i n  Sect ion 5.7.2.6. This  est imate i s  h ighe r  than the  
values i n  t h e  FES (33 person-rems from t r a n s p o r t a t i o n  and the  f u e l  cyc le )  due 
p r i m a r i l y  t o  t h e  assumption i n  t h i s  assessment t h a t  h igher  l e v e l s  o f  rad io -  
l o g i c a l  gases would be relesaed from the  reprocessing step. However, bo th  



assessment f i n d i n g s  are very small f r a c t i o n s  o f  t h e  annual whole-body dose t o  
the  U.S. popu la t i on  from n a t u r a l l y  occu r r i ng  r a d i o a c t i v e  sources (approximately 
28,000,000 person-rems). The p o t e n t i  a1 r a d i o l o g i c a l  consequences o f  t he  above 
CRBRP f u e l  c y c l e  exposures a re  discussed i n  Sec t ion  5.7.3. 

5.7.2.8 Summary o f  Populat ion Annual Doses 

Populat ion dose est imates a re  based on a  p ro jec ted  2010 popu la t i on  o f  910,000 
persons l i v i n g  w i t h i n  50 m i l es  o f  t h e  p l a n t  and 29,000 r e c e i v i n g  d r i n k i n g  water 
from C l i nch  R iver  and i t s  t r i b u t a r i e s .  A t  t he  d r i n k i n g  water  in takes  t h e  d i s -  
charge would be f u l l y  d i l u t e d  by a  f a c t o r  o f  67 over  t h e  unmixed p l a n t  discharge. 

The s t a f f  assumed t h a t  1.8 x  l o 5  kg o f  f i s h  would be caught downstream o f  the  
p l a n t ,  where t h e  discharge would be f u l l y  d i l u t e d  by a  f a c t o r  o f  67 f o r  about 
o n e - f i f t h  o f  t he  ca tch  and by about 6100 f o r  t h e  remainder o f  t h e  catch over 
the  unmixed p l a n t  discharge. The s t a f f  assumed t h a t  t h e  e n t i r e  f i s h  catch 
would be consumed by t h e  popu la t i on  w i t h i n  t he  50-mi le rad ius .  

The cumulat ive dose (person-rems) received from r e c r e a t i o n  by t h e  t o t a l  popula- 
t i o n  was est imated by assuming t h a t  25% o f  t he  50-mi le popu la t i on  would engage 
i n  8  h r / y r  each o f  sho re l i ne  a c t i v i t i e s ,  boat ing,  and swimming (50 h r / y r  f o r  
teens, 9  h r / y r  f o r  ch i l d ren )  i n  t he  r i v e r  where f u l l  d i l u t i o n  had taken place. 

The cumulat ive dose (person-rems) received by t h e  50-mi le popu la t i on  from i n -  
ges t i on  o f  m i l  k  and beef was est imated by assuming t h a t  1% o f  the  m i l  k  
and beef  c a t t l e  would d r i n k  t h e i r  water from t h e  r i v e r  where f u l l  d i l u t i o n  
( t h a t  i s ,  by a  f a c t o r  o f  67) had taken place. 

The s t a f f  a l s o  assumed t h a t  a l l  o f  t h e  m i l k  and beef produced from those c a t t l e  
would be consumed by t he  50-mi le populat ion.  

The U.S. popu la t i on  dose associated w i t h  t h e  expor t  o f  food crops produced 
w i t h i n  t he  50-mi le reg ion  and atmospheric and hydrospheric t r a n s p o r t  o f  the  
more mobi le  e f f l u e n t  species such as noble gases and t r i t i u m  have been con- 
s idered. Beyond 50 mi les ,  and u n t i l  t h e  gaseous e f f l u e n t  reaches the  nor th-  
eastern corner  o f  t h e  U.S. ,  i t  i s  assumed t h a t  a l l  t h e  noble gases and t r i t i u m  
are d ispersed un i fo rmly .  Decay i n  t r a n s i t  was a l s o  considered. Beyond t h i s  
p o i n t ,  noble gases having a  h a l f - l i f e  g rea te r  than 1 year  (such as Kr-85) 
were assumed t o  completely mix i n  the  wor ld  troposhere. T r i t i u m  was assumed 
t o  mix un i f o rm ly  i n  t he  wor ld  hydrosphere. 

Beyond 50 mi les ,  i t  was assumed t h a t  a l l  the  l i q u i d  e f f l u e n t  nuc l ides  from 
CRBRP except t r i t i u m  have deposi ted on t he  sediments so they make no f u r t h e r  
c o n t r i b u t i o n  t o  popu la t ion  exposures. The t r i t i u m  was assumed t o  mix un i fo rmly  
i n  t he  wor ld  hydrosphere. 

Beyond 50 mi les ,  t h e  on l y  1  i q u i d  pathway which could add a  p o t e n t i a l l y  s i g n i f i -  
cant  amount of popu la t i on  dose t o  U.S. popu la t ion  i s  t he  d r i n k i n g  water pathway. 
It was assumed t h a t  1% of t h e  U. S. popu la t ion  receives d r i n k i n g  water from the  
Tennessee and M iss i ss ipp i  Rivers downstream o f  t he  C l  i n c h  R iver .  

The est imated doses t o  t h e  50-mile popu la t ion  and t h e  U. S. popu la t ion  from a1 1  
sources, i n c l u d i n g  na tu ra l  background, gaseous e f f l u e n t s ,  consumption o f  f i s h ,  



Table A5.5 Summary o f  annual whole body doses t o  the  general pub1 i c  
i n  t h e  year  2010* 

Popul a t i o n  dose (person-rems/yr) 

Category 

Populat ion 
wi t h i  n  
50 mi les  U.S. popu la t i on  

Natura l  environmental r a d i o a c t i v i t y  

Nuclear p l a n t  opera t ion  

Gaseous e f f l u e n t s  

L i q u i d  e f f l u e n t s  

F i sh  i n g e s t i o n  

Recreat ion ( f i s h i n g ,  
swimming, boa t i ng  

Water i nges t i on  

Beef i n g e s t i o n  

M i l k  i n g e s t i o n  

Transpor ta t ion  and suppor t ing 
f u e l  cyc le  f a c i l i t i e s  

*A conservat ive occupat ional r a d i a t i o n  exposure o f  1000 person-rems i s  used 
f o r  t h i s  impact statement (see Sect ion 5.7.2.5). 

**Based upon year  2010 p r o j e c t e d  popu la t ion  from "Populat ion Est imates and 
P ro jec t i ons  ,'I Ser ies 11, U. S. Department o f  Commerce, Bureau o f  t he  Census, 
Ser ies P-25, No. 541 (Feb. 1975). 

recrea t ion ,  and t ranspo r ta t i on ,  a re  presented i n  Table A5.5, which replaces FES 
Table 5.13. Al though some o f  t h e  dose est imates i n  t h e  new t a b l e  a re  l a r g e r  
than p rev ious l y  shown, the  doses associated w i t h  nuc lear  p l a n t  opera t ion  a re  
n o t  s i g n i f i c a n t  compared w i t h  t h e  dose t o  the  popu la t i on  from exposure t o  
na tu ra l  background r a d i a t i o n .  A lso shown i n  t h e  t a b l e  f o r  completeness o f  i n -  
format ion i s  t he  annual popu la t i on  dose expected from the  CRBRP suppor t ing f u e l -  
cyc le  f a c i l i t i e s .  Occupational r a d i a t i o n  exposure i s  discussed i n  Sect ion 
5.7.2.5. 

5.7.3 Eva lua t ion  o f  Rad io log ica l  Impact t o  t h e  General Pub1 i c  

The average annual dose t o  t h e  t o t a l  body o f  an i n d i v i d u a l  l i v i n g ,  p lay ing ,  and 
working a t  t h e  s i t e  boundary and ea t i ng  f i s h ,  beef,  and m i l k  exposed t o  p l a n t  
e f f l uen ts  now i s  est imated t o  be l ess  than 1 mrem/yr. Th is  value, which i s  
l e s s  than 2% o f  t h e  na tu ra l  background exposure o f  0 . 1  rem/yr (Oakley, 1972), 
i s  below t h e  normal v a r i a t i o n  i n  background dose. The average dose t o  o the r  
i n d i v i d u a l s  w i t h i n  a  50-mile rad ius  o f  t he  p l a n t  would be s i g n i f i c a n t l y  l ess  
than 1 mrem/yr. 



using conservat ive assumptions, a  t o t a l  dose o f  about 0 . 1  person-rem/yr would be 
by the  est imated 2010 popu la t ion  o f  910,000 1  i v i  ng i n  u n r e s t r i c t e d  

areas w i t h i n  a  50-mi l e  radius of the  p lan t .  By comparison, an annual t o t a l  o f  
about 9.1 x  l o 4  person-rems i s  de l i ve red  t o  the  same popu la t ion  as a  r e s u l t  o f  
the average na tu ra l  background dose r a t e  o f  about 0 .1  rem/yr. 

The r a d i  01 og i  c a l  doses and dose commi tments resu l  t i  ng f rom nuclear  powerc p lan ts  
are w e l l  known and documented. Accurate measurements o f  r a d i a t i o n  and rad io-  
ac t ive  contaminants can be made w i t h  very h igh  s e n s i t i v i t y  so t h a t  much smal ler  
amounts of radio isotopes can be recorded than can be associated w i t h  any poss ib le  
observable i 11 effects. Furthermore, the e f f e c t s  o f  r a d i a t i o n  on 1  i v i n g  systems 
have f o r  decades been sub jec t  t o  i n tens i ve  i n v e s t i g a t i o n  and cons idera t ion  by 
i nd i v idua l  s c i e n t i s t s  as we1 1  as by se lec t  committees, occasional l y  c o n s t i t u t e d  
t o  o b j e c t i v e l y  and independently assess r a d i a t i o n  dose e f f e c t s .  A1 though, as 
i n  the case of chemical contaminants, there  i s  debate about t he  exact ex ten t  o f  
the e f f e c t s  of very low l e v e l s  of r a d i a t i o n  t h a t  r e s u l t  from nuclear power p l a n t  
e f f luents ,  upper bound 1  i m i t s  of de le ter ious  e f f e c t s  a re  we1 1  es tab l ished and 
amenable t o  standard methods of r i s k  analys is .  Thus the  r i s k s  t o  the  maximally 
exposed member of the p u b l i c  outs ide of the s i t e  boundaries o r  t o  the  t o t a l  
populat ion ou ts ide  of the boundaries can be r e a d i l y  ca l cu la ted  and recorded. 
These r i s k  est imates f o r  CRBRP are presented below. 

The r i s k  t o  the  maximally exposed i n d i v i d u a l  i s  est imated by m u l t i p l y i n g  the  
r i s k  est imators presented i n  Sect ion 5.7.2.5 by the  est imated annual t o t a l  body 
doses t o  the  maximally exposed i nd i v idua l .  This c a l c u l a t i o n  r e s u l t s  i n  a  r i s k  
o f  p o t e n t i a l  premature death from cancer t o  t h a t  i n d i v i d u a l  from exposure t o  
rad ioac t i ve  e f f l u e n t s  from 1 year of reac tor  operat ions o f  l ess  than 1 chance 
i n  1 m i l l i o n .  The r i s k  o f  p o t e n t i a l  premature death from cancer t o  the  average 
i n d i v i d u a l  w i t h i n  50 mi les o f  the  reac tor  from exposure t o  rad ioac t i ve  e f f l u e n t s  
from the  reac to r  i s  much l ess  than the r i s k  t o  the  maximally exposed i n d i v i d u a l .  
These r i s k s  are  very small i n  comparison t o  na tura l  cancer incidence from causes 
unre lated t o  the  operat ion of CRBRP. M u l t i p l y i n g  the  annual U.S. popu la t ion  
dose from exposure t o  r a d i o a c t i v i t y  a t t r i b u t a b l e  t o  the normal operat ion o f  
CRBRP and i t s  r e l a t e d  f u e l  cyc le  ( i . e . ,  170 person-rems t o  the  general pub l i c )  
by the preceding somatic r i s k  est imator ,  the  s t a f f  est imates t h a t  about 0.023 
po ten t i a l  cancer death may occur i n  the exposed populat ion.  For purposes o f  
evaluat ing the  p o t e n t i a l  genet ic  r i s k s ,  the  progeny o f  workers a t  CRBRP are  
considered members o f  t he  general pub l ic .  M u l t i p l y i n g  the  sum o f  t h e  U.S. 
populat ion dose t o  the  general p u b l i c  from exposure t o  r a d i o a c t i v i t y  a t t r i b u t -  
able t o  the  normal annual operat ion o f  CRBRP and i t s  r e l a t e d  f u e l  cyc le  (i . e. , 
170 person-rems), and a conservat ive est imate o f  t he  dose from occupational 
exposure ( i - e . ,  1000 person-rems) by the  preceding genet ic  r i s k  est imators,  t he  
s t a f f  est imates t h a t  about 0.30 p o t e n t i a l  genet ic  d isorder  may occur i n  a l l  
fu ture generat ions o f  the  exposed populat ion. The s ign i f i cance  o f  these r i s k  
estimates can be determined by comparing them t o  the  na tu ra l  incidence o f  cancer 
death and genet ic  abnormal i t ies i n  the  U.S. populat ion and i n  t he  f i r s t  f i v e  
generations of the  U.S. populat ion,  respect ive ly .  M u l t i p l y i n g  t h e  est imated 
U. S. popu la t ion  fo r  t he  year 2010 (%280 m i  11 i o n  persons) by the  cu r ren t  incidence 
o f  ac tua l  cancer f a t a l i t i e s  (-16%) and the  cu r ren t  incidence of actual  genet ic  
i 11 hea l th  (ell%), about 45 m i  1  l i o n  cancer deaths and about 150 m i  11 i o n  genet ic 
abnormal i t ies i n  t he  U. S. populat ion and i n  the  f i r s t  f i v e  generat ions respec- 
t i v e l y  a re  expected (HHS 1981, BE IR  111). The r i s k s  t o  the general pub1 i c  from ex- 
posure t o  r a d i o a c t i v i t y  a t t r i b u t a b l e  t o  the  annual operat ion o f  CRBRP are very 



smal l  f r a c t i o n s  ( l e s s  than 10 p a r t s  i n  a  b i l l i o n )  o f  t he  est imated normal inti- 
dence o f  cancer f a t a l i t i e s  and genet ic  abnormal i t ies  i n  t he  year  2010 popula- 
t i o n  and i n  t h e  f i r s t  f i v e  generat ions o f  t h e  year  2010 popu la t ion ,  respec t i ve l y .  

! , , I 1 ! ;  On the  bas is  o f  t h e  preceding comparison, t he  s t a f f  concludes t h a t  t he  p o t e n t i a l  
I I r i s k  t o  the  p u b l i c  h e a l t h  and s a f e t y  from exposure t o  r a d i o a c t i v i t y  a t t r i b u t a b l e  

I t o  normal ope ra t i on  o f  CRBRP and i t s  r e l a t e d  f u e l  c y c l e  w i l l  be very smal l .  
I 

5.8 Conclusion 
I 

Al though var ious  minor changes are  noted i n  t h i s  chapter  r e l a t i v e  t o  envi ron-  
1 I mental parameters and e f f e c t s  o f  p l a n t  opera t ion  and some new in fo rma t i on  i s  

I I '  presented, t h e r e  a re  no s i g n i f i c a n t  changes i n  t h e  impacts t o  t he  environment 
from those assessed i n  t he  FES. 



6 ENVIRONMENTAL MEASUREMENT AND MONITORING PROGRAMS 

6 .1  Preoperat ional  

6.1.1 Hydro log ica l  

No changes have been made t o  t h i s  sec t i on  o f  t h e  FES. 

6.1.2 Rad io log ica l  

The app l i can ts  have modi f ied t h e i r  proposed o f f s i t e  p reopera t iona l  r a d i o l o g i c a l  
mon i t o r i ng  program i d e n t i f y i n g  background l e v e l s  of r a d i a t i o n  and r a d i o a c t i v i t y  
i n  t h e  p l a n t  env i rons.  The program would pe rm i t  t h e  app l i can ts  t o  t r a i n  person- 
ne l  and eva lua te  procedures, equipment and techniques, as i n d i c a t e d  i n  Regula- 
t o r y  Guide 4.1. The a p p l i c a n t s '  mod i f ied  program, t o  be s t a r t e d  2 years be fo re  
p l a n t  opera t ion ,  i s  summarized i n  Table A6.1, which rep laces FES Table 6.1. 
V e r t i c a l  l i n e s  i n  t he  r igh t -hand column o f  t h e  t a b l e  i n d i c a t e  where changes were 
made. Sampling l o c a t i o n s  are shown i n  F igures A6.1 and A6.2, which supersede 
s i m i l a r  f i g u r e s  i n  t h e  FES. More d e t a i l e d  i n fo rma t i on  i s  i n  ER Sec t ion  6.2. 
The number o f  thermoluminescent dosimeter (TLD) l o c a t i o n s  w i l l  have t o  be up- 
dated t o  conform t o  t h e  c r i t e r i a  i n  t he  Rad io log ica l  Assessment Branch Tech- 
n i c a l  Pos i t i on ,  Rev is ion  1, November 1979, "An Acceptable Rad io log ica l  Environ- 
mental Mon i t o r i ng  Program. I' However, prov ided t h e  number o f  TLD l oca t i ons  i s  
thus updated, t h e  s t a f f  cons iders t h e  proposed program adequate. 

6.1.3 Meteoro log ica l  

From A p r i l  1973 t o  March 1978, a  temporary 200 - f t  instrumented tower was i n  
opera t ion  southwest o f  t h e  proposed r e a c t o r  s i t e .  I n  February 1977, two perma- 
nent inst rumented towers were i n s t a l l e d :  a  10-m tower n o r t h  o f  t h e  s i t e  and a  
110-m tower southeast o f  t h e  s i t e .  Simultaneous measurements were taken on t h e  
temporary and permanent towers du r i ng  t h e  p e r i o d  February 16, 1977 t o  March 2, 
1978. A f t e r  t h a t  t ime, no measurements were taken. On A p r i l  1, 1982 ope ra t i on  
of the  permanent tower was resumed. The da ta  a c q u i s i t i o n  equipment i s  l oca ted  
i n  a  t r a i l e r  a t  t h e  base o f  t h e  110-m tower w i t h  da ta  from t h e  10-rn tower be ing  
te lemetered t o  t h i s  same l o c a t i o n .  The 10-m tower i ns t rumen ta t i on  cons i s t s  of 
wind speed and wind d i r e c t i o n  sensors l oca ted  a t  t h e  10-m l e v e l .  The 110-m 
tower i ns t rumen ta t i on  c o n s i s t s  o f  wind speed and d i r e c t i o n  sensors l oca ted  a t  
the  l o - ,  60-, and 110-m l e v e l s ;  temperature sensors a t  t h e  l o - ,  60-, and 110-m 
leve l s ;  dew p o i n t  sensors a t  t h e  10-m l e v e l  ; and s o l a r  r a d i a t i o n  and p r e c i p i t a -  
t i o n  sensors a t  t h e  1 - m  l e v e l .  

The permanent measurement system cons i s t s  o f  t h e  f o l l  owing sensors (ER pp. 6.1-32a, 
32b, and 32c): 

Wind Sensors - C l imet  Model 011-1 wind speed sensor and Cl imet  Model 012-10 
wind d i r e c t i o n  sensor. The ope ra t i ng  range o f  t h e  wind speed sensor i s  
0.6 t o  110 mph, w i t h  an accuracy o f  1% o f  t r u e  value o r  0.15 mph, 
whichever i s  g rea te r .  The d i r e c t i o n  sensor operates through a  range of 
0-540° w i t h  an accuracy o f  +3'. 



Table A6.1 Radio logical  environmental mon i to r ing  program 

Sampling and 
Number o f  samples c o l l e c t i o n  

Sample type and 1  ocat ions frequency 

Type and 
frequency o f  
ana lys i  s  

Airborne 
p a r t i c u l  

4 samples o f f s i t e  i n  Continuous sampler Week1 y-gross 
ates sectors o f  h ighes t  opera t ion  w i t h  beta, gross 

wind frequency weekly sample a1 pha 
c o l l e c t i o n  

Monthly 
composite- 
gamma scan, 
Pu, S r ,  and U 
q u a r t e r l y  

9  samples w i t h i n  
10 mi les  i n  sectors 
o f  h ighest  w i  nd 
frequency 

2 c o n t r o l  samples 

A i  rborne Same as a i rborne Same as a i rborne 
r a d i o i o d i  ne p a r t i c u l a t e  l oca t i ons  p a r t i c u l a t e s  

Heavy p a r t i c -  Same as a i rborne Continuous sampler 
u l a t e  f a l l o u t  p a r t i c u l a t e  l oca t i ons  opera t ion  

Rainwater Same as a i rborne Continuous sampler 
p a r t i c u l a t e  1  o c a t i  ons opera t ion  

Ai rborne mois- 4 samples a t  l o c a l  Continuous sampler 
t u r e  a i rborne p a r t i c u l a t e  opera t ion  w i t h  

1  o c a t i  ons weekly sample 
c o l l e c t i o n  

Soi 1  

D i r e c t  
r a d i a t i o n  

1 c o n t r o l  sample 

Same as a i rborne Annual l y  
p a r t i c u l a t e  l oca t i ons  

Near p l a n t  boundaries Q u a r t e r l y  
and a t  a i rborne pa r t i cu -  
1  a te  1  o c a t i  ons 

Monthly com- 
posi te--gross 
beta, gross 
a1 pha 

Monthly com- 
p o s i t e  gross 
beta, gamma 
scan, Sr-89, 
90, H-3 

Biweekly com- 
posi  te-H-3 

Gross beta 
Gross alpha 
Gamma scan 
Pu 
U 

Thermol umi n- 
escent dosi -  
meters 



Table A6.1 (Cont i  nued) 

- - 

Sampling and Type and 
Number o f  samples c o l l e c t i o n  frequency o f  

Sample type  and l o c a t i o n s  frequency ana lys is  

Vegetat ion Same as a i rbo rne  
(grass, weeds, p a r t i c u l a t e  
and so f o r t h )  

Pasturage Nearby d a i r y  farms 
grass 

Beef 

M i l k  Nearby m i l k  animals 

Groundwater Nearby we1 1 s 

Food crops Nearby farms 

Surface water A l l  po tab le  water 
in takes  w i t h i n  
10 m i l e s  upstream 
and downstream 

Q u a r t e r l y  

Q u a r t e r l y  

Based on t r i g g e r  
l e v e l s  i n  pas tu re  
grass 

Monthly 

Biweekly d u r i n g  
pas tu re  months 

Monthly 

Annual ly 

Gross be ta  
Heavy metal 
t o t a l  alpha 
Gamma scan 
Sr-89, 90 Pu 

Same as 
vegeta t ion  
analyses 

Gamma scan 
Sr-89, 90 
I - 131 
1-131 

Gross beta, 
gross alpha, 
and gamma 
scan monthly 
Pu q u a r t e r l y  

Gross be ta  
Heavy metal 
t o t a l  a lpha 
gamma scan 
Sr-89, 90 
Pu 

Automatic sequent ia l  Gross beta,  
sampling, c o l l e c t e d  gross alpha, 
monthly and gamma 

scan 
H-3, Pu 
q u a r t e r l y  

Samples a t  C l i nch  R iver  Same as above 
R iver  m i l es  14.4, 15.4, 
18.6, 24.0 

Gross beta,  
gross a lpha 
Gamma scan 
H- 3 
Sr-89, 90 
Pu and U (one 
downstream 
sample and 
one upstream) 



Tab1 e A6.1 (Cont i  nued) 

Sampling and 
Number o f  samples c o l l e c t i o n  

Sample t y p e  and l o c a t i o n s  f requency 

Type and 
f requency o f  
a n a l y s i s  

F i s h  Upsteam and downstream Semi-annual ly 
o f  Me l ton  H i l l  Dam 

Recrea t iona l -  
gross b e t a  
Gross a lpha  
Gamma scan 
Commercial 
same as rec -  
r e a t i o n a l  p l u s  
Sr-89, 90, and 
P u 

Sediment 4 t o  6 l o c a t i o n s  

A s i a t i c  clams 4 t o  6 
1 o c a t i  ons 

Semi-annual ly 

Semi-annual ly 

Same as com- 
me rc i a l  f i s h  
a n a l y s i s  

Shel l -Sr -89,  
90, Pu 
E d i b l e  p o r t i o n -  
gross b e t a  
gross a lpha  
gross scan 

Dry  Bu lb  Temperature - Asp i r a ted  Aerodet Model R-22.3-El00 p l a t i n u m  r e s i s t -  
ance temperature sensor i s  c u r r e n t l y  l o c a t e d  a t  t h e  l o - ,  60-, and 110-m 
tower  l e v e l s .  The sensor range i s  -9.g°F t o  99.g°F, w i t h  an accuracy o f  
+O. 06F0. 

Temperature D i f f e r e n c e  - Between t h e  tower  l e v e l s  o f  l o - ,  60-, and 110-m, 
A temperature va lues a r e  determined f rom t h e  separate  d r y  b u l b  temperature 
sensors. I n  v iew o f  r a d i a t i o n  and r e c o r d i n g  dev i ce  e r r o r s  common t o  b o t h  
temperature sensors,  t h e  A temperature system has a maximum e r r o r  o f  
_+O . 14F0. 

Dew P o i n t  - An EG&G Model l lOs(M) dew p o i n t  hygrometer records  dew p o i n t  
temperatures i n  t h e  range o f  O0 t o  100°F. The accuracy o f  t h i s  sensor i s  
+O. 5F0. 

R a i n f a l l  - B e l l f o r t  Ins t rument  Co. Model 5915-12 s p r i n g  weigh ing and 
po ten t i ome te r  ou tpu t  t y p e  records  i n  t h e  range 0-9.99 i n .  w i t h  an accuracy 
o f  k0.06 i n .  

So la r  R a d i a t i o n  - Eppley Labo ra to r i es  Model 8-48, 180 Pyranometer. 



LEGEND: 

e - Perimeter A i r  Monitor (PAM) 

e - Remote A i r  Monitor (RAM) 

ORGDP-Oak Ridge Gaseous Dif fusion Plant 
- 

SCALE OF MILES 

ORNL - Oak Ridge National Laboratory 
ORIP  - Oak Ridge Indus t r ia l  Park 

NOTE: The following samples are col lected a t  each monitoring s i te :  

A i r  Part iculates Rainwater 
Radioiodine Soi 1 
Heavy Par t i c les  Vegetation 
Fa l lou t  

F igure A6.1 Atmospheric and t e r r e s t r i a l  r a d i o l o g i c a l  moni tor ing 
network f o r  CRBRP 





Data from t h i s  system are  recorded by a d i g i t a l  system i n t e r f a c e d  w i t h  a 
NOVA 1200M Minicomputer and per iphera l  equipment. Wind d i r e c t i o n  and speed 
values are a l so  recorded by an analog system. A c a l i b r a t i o n  program for  t he  
sensors has been i n  e f f e c t ,  along w i t h  an adequate data re1 i a b i  1 i t y  program, 
during both the  previous and the  present operat ion. 

The o n s i t e  program, i n  terms o f  sensor accuracy, c a l i b r a t i o n  i n t e r v a l s ,  and 
recovery ra te ,  meets the  standards requ i red  i n  Regulatory Guide 1.23. 

To prov ide r e l a t i v e  concentrat ions (x/Q) and depos i t ion  (D/Q) values f o r  use 
i n  making r a d i o l o g i c a l  dose assessments (Sect ion 5.7), t he  s t a f f  used the  j o i n t  
frequency d i s t r i b u t i o n s  o f  wind speeds and d i r e c t i o n  by atmospheric s t a b i l i t y  
class c o l l e c t e d  on s i t e  from t h e  110-m permanent tower f o r  t he  pe r iod  February 17, 
1977 through February 16, 1978. Wind speed and d i r e c t i o n  were measured a t  t he  
10-m l e v e l ,  wh i l e  atmospheric s t a b i l i t y  was der ived from t h e  v e r t i c a l  d i f f e r e n c e  
i n  temperatures between the  10-m and 60-m leve ls .  The j o i n t  data recovery r a t e  
o f  10-m wind speed and wind d i r e c t i o n ,  and the  temperature d i f f e rence  between 
the 10-m and 60-m leve l s ,  was 97%. 

I n  eva lua t ing  these atmospheric t ranspor t  and d i f f u s i o n  c h a r a c t e r i s t i c s ,  t he  
s t a f f  used a "S t ra igh t -L i  ne T ra jec to ry  Model ,I1 as described i n  Regulatory 
Guide 1.111, "Methods f o r  Est imat ing Atmospheric Transport and Dispers ion o f  
Gaseous E f f l u e n t s  i n  Routine Releases from Light-Water Cooled Reactors." Con- 
t inuous releases on ly  were evaluated and a l l  releases were assumed t o  be a t  
ground l eve l .  The ca l cu la t i ons  a l so  inc luded an est imate o f  the  maximum 
increases i n  ca lcu la ted  r e l a t i v e  concentrat ion and depos i t ion  due t o  r e c i r c u l a -  
t i o n  and stagnat ion o f  a i r f l o w  no t  considered i n  t he  s t r a i g h t - l i n e  t r a j e c t o r y  
model. 

6.1.4 Ecological  

6.1.4.1 Aquatic 

I n  accordance w i t h  Sect ion 511(c)(2) o f  t he  Clean Water Act, EPA now has the  
lead r o l e  i n  es tab l i sh ing  nonrad io log ica l  aquat ic  mon i to r ing  requirements. 

The base l ine  aquat ic  mon i to r ing  program was conducted between March 1974 and 
May 1975. The purpose o f  t h i s  program was t o  i d e n t i f y  t he  important  eco log ica l  
c h a r a c t e r i s t i c s  o f  the  CRBRP s i t e .  Sampling t ransec ts  and l oca t i ons  according 
t o  b i o t i c  category are shown i n  FES Figure 6.3; t h a t  f i g u r e  i s  reproduced here 
w i t h  several minor add i t i ons  as Figure A6.3. The sampling schedule was g iven 
i n  FES Table 6.2 (ER Table 6.1-1) and the  methods and frequencies i n  FES 
Table 6.3 (ER Table 6.1-2); however, those tab les  i n  t he  ER were amended i n  
1981, as shown i n  Tables A6.2 and A6.3. 

The preconst ruc t ion  mon i to r ing  program was i n i t i a t e d  i n  March 1975 and discon- 
t inued i n  January 1978. The i n i t i a l  p reconst ruc t ion  mon i to r ing  was conducted 
monthly dur ing  the  pe r iod  from March 1975 through October 1975 and inc luded 
moni to r ing  water q u a l i t y ,  phytoplankton, periphyton, zooplankton, and benth ic  
macroinvertebrates a t  f o u r  t ransec ts  i n  t he  C l inch  River.  The moni tor ing pro- 
gram was rev ised i n  January 1976, and a reduced moni to r ing  program w i t h  vary ing  
sampling frequency was conducted from January 1976 through January 1978, 
moni tor ing water q u a l i t y  and benth ic  macroninvertebrates a t  f o u r  t ransec ts  i n  
the  C l i nch  River.  FES Table 6.4 summarized t h i s  program; however, t h a t  t a b l e  



/ I B - BENTHOS I Pe - PERIPHYTON 

Ba - BACTERIA 
P - PLANKTON 

I - ICHTHYOPLANH 
W - WATER QUAI-IT 
M - MOCROPHYTES 

PROPOSED 

TRANSECT 4 

PROPOSED / INTAKE 

CANEY CREEK 

Figure A6.3 River sampling transects for the baseline aquatic 
monitoring Program (replaces FES F i g ,  6.3) 



I Table A6.2 Aquatic sampling schedule 

1974 1975 
- 
M A M J J A S O N D J F M A M  

B i o l o g i c a l  parameters 

Bac te r ia  
Phytoplankton 
Zooplankton (tows) 
Zooplankton (pumping) 
Periphyton 
Benthos (dredging) 
Benthos ( a r t i f i c i a l  substrate)  
Macrophytes 
F i s h  populat ions 
F i s h  eggs and la rvae 

rn F ish  stomach contents 
I 

10 Physical and chemical parameters 

F i e l d  measurements 
Routine l a b  analyses 
Add i t iona l  analyses 

Sediment analyses 

P a r t i c l e  s i ze  and organic content  X X X X X X 
Heavy metal content  X X 
To ta l  phosphate content  X X 
Trace elements X 
Po lych lor ina ted b iphenyls (PCBs) X 
I nsec t i c ides  X 

*Pump sampling was d iscont inued a f t e r  t h i s  t r i p .  Source: ER Table 6.1-1 
**Most samplers were damaged i n  r i v e r .  
+Once every 2 weeks. 



Table A6.3 Aquatic sampling methods and frequencies 

Parameter Sampling/Frequency Sampling Method Analyses Sampling l oca t i on  

BIOLOGICAL 

Bacter ia  

Standard p l a t e  count 
Total  c o l i f o r m  count 
Fecal c o l i f o r m  count 
Fecal s t rep  count 

Phytoplankton 

m 
I Zooplankton tows 
w 
0 

Zooplankton pumping 

Periphyton 

Benthos dredging 

Once each month i n  surface c o l l e c t i o n  
March, May-Sept, and (1 f t  below surface) 
Nov. (1974); and Jan using s t e r i  1 i zed glass 
and A p r i l  (1975) containers 

Once each month dur ing  (1)  Van Dorn b o t t l e  
March, May-Sept, and (2)  surface c o l l e c t i o n  
Nov (1975); and Jan 
and A p r i l  (1975) 

Once each month dur ing  (1) v e r t i c a l  tows 
March, May-Sept, and (2)  0.5 m diameter 
Nov (1974); and Jan 0 . 7 6 ~  mesh plankton 
and A p r i l  (1975) n e t  w i t h  TSK outs ide 

and i ns ide  f low meters 
(3)  hor izonta l  surface tows 

beginning i n  September 

Once each month dur ing  (1)  submersible pump 
March, May, June, and (2)  f i l t e r e d  through a 
J u l y  (1974) 0 . 7 6 ~  mesh plankton ne t  

(3)  surface, mid, and 
bottom c o l l e c t i o n s  

Once each month dur ing  (1) p lex ig lass  s l i des  on 
May, June, Aug, and f l o a t i n g  racks 
Oct (1974); and Jan (2)  2-4 week exposure pe r i od  

Once each month dur ing  Ponar dredge 
March, May-Sept, and 
Nov (1974); and Jan 
and A p r i l  (1975) 

(1)  concentrat ion expressed Figure 6.3 
as colonies/100 m l  

( 2 )  analyses according t o  
"Standard Methodsd1* 

(1)  i d e n t i f i c a t i o n  t o  the Figure 6.3 
s p e c i f i c  l e v e l ,  when 
p r a c t i c a l  

(2)  number/ l i ter  
(3)  species d i v e r s i t y  
(4)  percent  composition-- 

major groups 
(5)  biomass (ch lorophy l l  5 

method i nc lud ing  measurement 
o f  ch lorophy l l  b, c,  and 
pheophytin a content  r a t i o )  

(1)  i d e n t i f i c a t i o n  t o  the Figure 6.3 
s p e c i f i c  l eve l ,  when p r a c t i c a l  

(2)  number/l i t e r  
(3) species d i v e r s i t y  
(4) composite biomass (volume by 

displacement o r  measurement o f  
c e l l s  depending on abundance) 

i d e n t i f i c a t i o n  t o  the Figure 6.3 
spec i f i c  l eve l .  which p r a c t i c a l  
number/ l i ter  
species d i v e r s i t y  
composite biomass (volume by 
displacement o r  measurement o f  
c e l l s  depending on abundance) 

i d e n t i f i c a t i o n  t o  the Figure 6.3 
s p e c i f i c  l e v e l ,  when p r a c t i c a l  

1 
of species of a l l  groups o f  algae 
species d i v e r s i t y  
autotrophic index 

i d e n t i f i c a t i o n  t o  the Figure 6.3 
s p e c i f i c  l e v e l ,  when p r a c t i c a l  
number/m2 and number/l i t e r  
s i ze  ranges o f  l a r g e r  mollusks 
species d i v e r s i t y  
composite biomas ( b l o t t e d  wet 
weight and ash-free dry weight) 



Parameter Sampling/Frequency Sampling Method Analyses Sampling l o c a t i o n  

Benthos a r t i f i c i a l  Once each month d u r i n g  
s u b s t r a t e  March, May-Sept, and 

Nov (1974); and Jan 
and May (1975) 

Macrophytes 

F i s h  - 

Once each month d u r i n g  
March, May and J u l y  

Once each month d u r i n g  
March, May-Sept, and 
Nov (1974); and Jan 
and A p r i l  (1975) 

F i s h  g g s  and l a r v a e  Once every  2 weeks - 
d u r i n g  March through 
August 

F i s h  stomach con ten ts  -- Once each month d u r i n g  
March, May, June, Aug, 
Sept,  and Nov (1974) 
and Jan (1975) 

(1) hardboard, m u l t i - p l a t e  (1) i d e n t i f i c a t i o n  t o  t h e  F i g u r e  6 . 3  
sampler suspended 1 t o  s p e c i f i c  l e v e l ,  when p r a c t i c a l  

I 
2 f t  above bot tom (2 )  number/m2 

(3)  species d i v e r s i t y  
(4)  composite biomass ( b l o t t e d  wet 

we igh t  and ash- f ree  d r y  we igh t )  

c o l l e c t i o n  by hand ( 1 )  i d e n t i f i c a t i o n  t o  t h e  F i g u r e  6.3 r 
q u a n t i t a t i v e  sampl ing s p e c i f i c  l e v e l ,  when p r a c t i c a l  
w i t h i n  quadrates i f  ( 2 )  composite biomass ( b l o t t e d  wet 
s u b s t a n t i a l  growth we igh t  and ash- f ree  d r y  we igh t )  
encountered (3)  c o n s t r u c t i o n  o f  v e g e t a t i o n  map 

i f  s u b s t a n t i a l  growth encountered 

(1) e lec toshock ing  (1) 
(2)  g i l l  ne ts  (2 )  
(3)  s c a l e  c o l l e c t i o n  o f  (3 )  

most abundant species 
(4 )  
(5)  
(6)  

(7)  

species compos i t i on  
r e l a t i v e  species abundance 
percentage game, rough, and 
fo rage  f i s h  
species d i v e r s i t y  
l e n g t h  and we igh t  de te rmina t ions  
c o n d i t i o n  f a c t o r  o f  7  most 
abundant species 
l e n g t h  by age-growth curves 
o f  7  most abundant species 

(1) s t a t i o n a r y  bot tom 1,000p (1) d e n s i t y  (number/m3) 
i ch thyop lank ton  n e t  w i t h  (2 )  s tage o f  development 
TSK i n s i d e  and o u t s i d e  (3)  species i d e n t i f i c a t i o n ,  
f l o w  meters when p r a c t i c a l  

(2 )  pumping us ing  submersible 
pump 1 t o  2 f t  f rom 
bot tom 

c o l l e c t i o n  o f  stomachs f rom (1 )  i d e n t i f i c a t i o n  o f  food  i tems 
each o f  t h e  7 most abundant t o  t h e  most s p e c i f i c  taxon  
f i s h  species p r a c t i c a l  

(2)  number and percen t  abundance 
o f  food  i tems 

(3)  p e r c e n t  f u l l n e s s  o f  stomach 
(4 )  n e t  we igh t  o f  stomach con ten ts  

F i g u r e  6 . 3  

F i g u r e  6.3 I 

F i g u r e  6.3 

Source: ER Table 6.1-2 



Table A6.4 Preconst ruc t ion aquat ic  environmental mon i t o r i ng  program 

- 
Physical-Chemical B i o l o g i c a l  

Pr imary Benthos 
S ta t i on  Ho r i zon ta l  Fecal p r o d u c t i v i t y  Submarine ( a r t i f i c i a l  Benthos 
Locat ion Locat ion '  I n  s i t u z  General3 Comprehensive4 co l i f o rms4  ( i n  s i t u  C I4 ) '  photometers S ~ b s t r a t e s ) ~  (dredge), 

ZRM 19 .0  50 
A 

95 X I 
0.3.1.1.5,3. CRM 17.9 50 1.3,5 1,3,5 0 . 1  0.1,1.3,5 0.1.1.3.5 X I 

5.6 I 

Per iphera l  
stormwater 
r u n o f f  

CUM 15.5 0.49 
CUM 15.95 0 . 1  
CUM 16.10 0 . 2  
CUM 16.50 2.4 

Groundwater 

Well A-58 
Well E-60 
Well R-62 
Well G-68 
Well A-70 
Well N-70 
Wel l-  

auto sampled 

'Percent from the l e f t  bank, fac ing the downstream d i r e c t i o n .  
2Measurements made i n  s i t u  f o r  d isso lved oxygen, pH, temperature, and conduc t i v i t y  once du r i ng  January and monthly March through October. 
"easurement made f o r  a l k a l i n i t y  ( f i e l d ) ,  n i t rogens,  phosphorus, COO, TOC. s o l i d s ,  t u r b i d i t y ,  and co lo r s  once d u r i n g  January and monthly 
March through October. 

4Measurements made for,BOD, feca l  ~ O l i f O r m ,  Cd. Ca, CI ,  Cr. Cu, Fe, Pb, Mg, Mn, Hg, N i .  K,  S i02 ,  Na. SO,, and Zn once du r i ng  months of 
January, A p r i l ,  J u l y ,  and October. 

'Primary p r o d u c t i v i t y  ( i n  s i t u  C,, uptake) and submarine photometer (percent  1 i g h t  pe rb ias t i on )  measurements made once d u r i n g  months of ~. 
March through October. 

6 A r t i f i c i a l  subst ra tes  f o r  benthos - 2-month exposures; Placed i n  months of March. May, Ju l y ,  and September and removed i n  May. J u l y ,  
September, and November. Samples used t o  quan t i f y  biomass, numbers. and d i v e r s i t y .  

'Dredge f o r  benthos and p a r t i c l e - s i z e  ana l ys i s  once dur ing months of March. May, Ju l y ,  and September. Samples used t o  q u a n t i f y  biomass. 
numbers, d i v e r s i t y ,  and subst ra te  type. 

R I n i t i a t e d  i n  June 1977. 
gKi lometers from mouth o f  drainage ways a1 1 located a t  100 percent  from l e f t  bank, fac ing t he  downstream d i r e c t i o n .  

l"Samples analyzed f o r  pH and temperature i n  t he  f i e l d ,  and suspended s o l i d s  and t u r b i d i t y  i n  the l abo ra to ry .  Sampling i n i t i a t e d  i n  
June 1976 on a monthly bas is .  

"Samples analyzed f o r  pH and temperature i n  t h e f i e l d  and c o n d u c t i v i t y ,  a l k a l i n i t y ,  P, s o l i d s ,  Na,  SO,, B, Cd, Cr, Cu, Pb, Mn, N i ,  and Zn 
i n  the l abo ra to ry .  Sampling i n i t i a t e d  i n  June 1976 on a q u a r t e r l y  bas is .  



i s  replaced here by Table A6.4 (ER Table 6.1-4a) t o  prov ide more complete i n f o r -  
mation. Deta i led  accounts o f  these programs are presented i n  ER Sect ion 6.1.1.2. 

An Erosion and Sediment Control  Plan, dated J u l y  16, 1982, w i t h  r e v i s i o n s  
dated J u l y  28, 1982, has subsequently been rev ised and approved by EPA, Region 
I V  and the  Sta te  o f  Tennessesee. 

The s t a f f  maintains t h a t  t he  most e f f e c t i v e  method t o  minimize the  impact o f  
p l a n t  cons t ruc t ion  on aquat ic  organisms i s  t o  u t i l i z e  sound engineering prac- 
t i c e s  and t o  moni tor  , pe r t i nen t  water qua1 i t y  parameters (such as t o t a l  sus- 
pended so l i ds )  a t  o r  near t he  source(s) o f  cons t ruc t ion  r u n o f f  so t h a t  p o t e n t i a l  
impacts can be detected a t  an e a r l y  stage. Then, through d i r e c t  feedback o f  
in fo rmat ion  t o  appropr iate cons t ruc t ion  personnel, such impacts can be min i -  
mized before adverse cond i t ions  a f f e c t  aquat ic  l i f e  i n  the  r i v e r .  The s t a f f  
concludes t h a t  t he  p r o t e c t i o n  o f  the  aquat ic environment w i l l  be adequately 
achieved by the  Erosion and Sedimen Control  Plan and by the  recommended sched- 
u l i n g  o f  cons t ruc t ion  a c t i v i t i e s  i n  the r i v e r .  Therefore, the  s t a f f  w i l l  n o t  
requ i re  the  s tud ies  i nd i ca ted  by the appl icants i n  the  ER. 

The s t a f f  recommended t h a t ,  before s i g n i f i c a n t  s i t e  p repara t ion  and i n r i v e r  
a c t i v i t i e s  begin, t h e  app l icants  conduct a  one-time survey o f  t he  C l inch  River  
f o r  species o f  threatened o r  endangered freshwater mussels. This  survey was 
completed dur ing  May 1982, and the r e s u l t s  are discussed i n  Sect ion 5.3.4. 

The NPDES Permit  (Par t  1 I I . M )  a l so  requ i res ,  p r i o r  t o  t he  s t a r t  o f  cons t ruc t i on  
o f  the  p l a n t  discharge s t ruc ture ,  t h a t  s tudies be made t o  ensure t h a t  thermal 
discharges w i l l  have minimal impact on s t r i p e d  bass. 

The preconst ruc t ion  mon i to r ing  program i s  separate from the  preoperat ional  
moni tor ing program. I n  accordance w i t h  the  NPDES Permit  (Par t  I I I . N ) ,  t he  
l a t t e r  w i l l  be designed and implemented 2  years before the  scheduled f u e l  load- 
i n g  and w i l l  be based on d e t a i l s  o f  t he  f i n a l  p l a n t  design and environmental 
data ava i l ab le  a t  t h a t  time. 

6.1.4.2 T e r r e s t r i a l  

No changes have been made t o  t h i s  sec t ion  o f  t he  FES. 

6.1.5 Chemical and Physical 

During the  basel ine program (March 1974 through May 1975), water q u a l i t y  
sampling was done a t  th ree  t ransects i n  the  r i v e r  (Figure A6.3) and the  meas- 
urements were scheduled as shown i n  FES Table A6.2. The parameters measured 
were i d e n t i f i e d  i n  FES Table 6.6, which i s  replaced here by Table A6.5 ('ER 
Table 6.1-2) t o  p rov ide  more complete in format ion.  

I n  March 1975, TVA began the  precons t ruc t ion-cons t ruc t ion  e f f e c t s  mon i to r ing  
program, which was based p r i m a r i l y  on a  cont inuat ion  o f  many fea tures  o f  the  
base1 i n e  program. This program was reviewed and rev ised i n  January 1976 t o  
r e f l e c t  a  more comprehensive s i t e - s p e c i f i c  cons t ruc t ion  e f f e c t s  mon i to r ing  
program. The program was discont inued i n  1978 a t  the request o f  ERDA. Under 
the rev ised program, TVA c o l l  ected physical  /chemical data by sampl i ng a t  
CRM 23.1, CRM 19.0, and CRM 17.9, upstream from the  s i t e ,  and CRM 15.4 and 



Table A6.5 Sampling methods f o r  p h y s i c a l  and chemical parameters- -aquat ic  b a s e l i n e  survey 

Parameter Sampl i ng/jrequency Sampling Method Analyses 

PHYSICAL AND CHEMICAL 

A. F i e l d  measurements Once each month i n  March, (1) Temperature, pH, DO. and (1) Temp i n  O C  
May-Sept, and Nov (1974) c o n d u c t i v i t y  measured by (2 )  pH i n  pH u n i t s  

Temperature ( p r o f i l e )  and Jan and A p r i l  (1975) Hydro lab u n i t  and a d d i t i o n a l  (3 )  D isso lved  oxygen i n  mg/l 
D isso lved  oxygen ( p r o f i l e )  e l e c t r o n i c  r e c o r d i n g  u n i t s  (4 )  C o n d u c t i v i t y  i n  pmbo 
Water v e l o c i t y  and c u r r e n t  (2) L i g h t  p e n e t r a t i o n  measured (5)  L i g h t  p e n e t r a t i o n  i n  f o o t -  

d i r e c t i o n  ( p r o f i l e )  by submarine photometer candles and % t ransmi t tance ;  
pH ( s u r f a c e ,  mid, bottom) ( 3 )  V e l o c i t y  measured by d e t e r m i n a t i o n  o f  1% l i g h t  inc idence 
S p e c i f i c  c o n d u c t i v i t y  Gur ley  and Savonium meters; (6 )  Water depth i n  meters 

(su r face ,  mid, bottom) c u r r e n t  d i r e c t i o n  by i n t e r n a l  (7)  Water v e l o c i t y  i n  f e e t  per  
compass second ( f p s )  

L i g h t  p e n e t r a t i o n  ( p r o f i l e )  (4 )  Water depth measured by 
Water depth r e c o r d i n g  fa thometer  

B. Rout ine Labora to ry  Once each month i n  March, "Standard Methodsu* (1) Concen t ra t ion  expressed i n  
Analyses May-Sept, and Nov 1974 p a r t s  per  m i l l i o n  

and Jan and A p r i l  (1975) (2)  T u r b i d i t y  i n  Jackson t u r b i d i t y  
T o t a l  a1 k a l  i n i t y  (CaCo3) u n i t s  
Hardness (CaC03) (3 )  Co lo r  i n  c o l o r  u n i t s  
T u r b i d i t y  (4 )  "Standard Methodsu* used i n  a l l  
Co lo r  ( t r u e )  analyses except  f o r  sodium and 
BOD potass ium i n  which case "Methods f o r  
COD Chemical Ana lys isu* *  i s  used 
TOC ( t o t a l  o r g a n i c  carbon) 
C h l o r i d e  
C h l o r i n e  r e s i d u a l  ( f i e l d  
method) 
S u l f a t e  
Sodi um 
Potassium 
Sol i d s  

D isso lved  
S e t t l e a b l e s  
Suspended 

V o l a t i l e  
F i x e d  (by d i f f e r e n c e )  

T o t a l  
V o l a t i l e  
F ixed  (by d i f f e r e n c e )  

N i t r o g e n  
NO2 
NO3 
NH3 

Phosphate 
T o t a l  - PO, 
Ortho - PO, 



Tab le  A6.5 (Continued) 
- .  . . . .  

. .- . ,  ~:-. . .  _ .  : . 

andard Methodsn* 
Sept 1974 Analyses were done using 

Chlor ine demand "Standards Methodsu* except 

F 1 u o r i  de for :  :a) mercury, molybdenum, 

Ni t rogen gas and n i cke l  i n  which case 

Si  1 i c a t e  "Methods f o r  Chemical Analy- 
sis"** 

Calcium was used, (b)  n i t rogen 
Magnes i um gas i n  which case the  Van 
Molybdenum Slyke method+ was used, and 

(c )  selenium i n  which case 

I 
Solenium 
T i n  "Proposed Tenta t ive  Methodu++ 
Aluminum was used 

Manganese 
Zinc 
Copper 
Mercury 
S i  1 ver 
Arsenic 
Cadmi um 
Chromi um 
Lead 
Nicke l  
Cobalt 
I r o n  ( t o t a l )  
Organic compounds 

Cyanide 
Detergents-surfactants (MBAS) 
O i l  and grease (so lvent  ex t rac t i on )  
Phthalate es ters  

Pest ic ides 
Organochlorines ( i nsec t i c i de )  
Atrazine (herb ic ide)  
2 - 4 4  (herb ic ide)  

SEDIMENT 

A. P a r t i c l e  s i ze  and Once each month dur ing  Co l l ec t i on  by dredge (1) P a r t i c l e  s i ze  deter-  
t o t a l  v o l a t i l e  March, May, Ju l y  and minat ion as i n  "Shore 
(organic)  s o l i d  Sept (1974) and Jan Protect ion"T 
content  and A p r i l  (1975) ( 2 )  Total  v o l a t i l e  s o l i d  

content  by combustion 
according t o  "Standard 
Methodsu* 

6. Total  Phosphate Content Once a t  t he  beginning o f  Co l l ec t i on  by dredge A c i d i f i c a t i o n ,  then 
Heavy Metal Content the  study and once a t  procedure as i n  "Standard 

the  end o f  t he  study, MethodsH* f o r  metal ana lys is  
Molybdenum March 1974 and A p r i l  1975 

Sel eni  um 
T i n  



Table A6.5 (Continued) 

Parameter Sampl i ng/Frequency Sampling Method Analyses 

A1 umi num 
Manganese 
Z inc  
Copper 
Mercury 
S i l v e r  
Arsenic  
Cadmi um 
Chromi um 
Lead 
N i c k e l  
Coba l t  
I r o n  ( t o t a l )  

C.  Trace Elements Once i n  A p r i l  1975 C o l l e c t e d  by dredge (1) Meta ls :  a c i d i f i c a t i o n ,  
P o l y c h l o r i n a t e d  Biphenyls  then  procedure as i n  
I n s e c t i c i d e s  "Standard Methods1'* 

(2)  Other :  "Standard MethodsM* 
B e r y l  1  i um o r  "Methods f o r  Chemical 
F l u o r i d e  Analys is1 ' "**  
Magnes i um 
Antimony 
Vanad i um 
Bromine 
Bismuth 
Calcium 
St ron t ium 
Potass i um 
Sod i um 
Niobium 

S i  1  i c a  
T i tan ium 
Z i rcon ium 
Barium 
L i  t h i  um 
Scandi um 
Germani um 
PCBs 
Chlordane (a and y) 
DDE 
DDD 
DDT 

Source: ER Table 6.1-2 

*Standard Methods f o r  t h e  Examination o f  Water and Waste Water, American P u b l i c  Hea l th  Asoc ia t ion ,  Washington, D.C., 1971. 
**Methods f o r  Chemical Ana lys is  o f  Water and Wastes, €PA, Water Qua l  i t y  O f f i c e ,  A n a l y t i c a l  Qual  i t y  Con t ro l  Labora to ry ,  

C i n c i n n a t i .  Ohio. 1971. - - 

+Van Slyke, 'Donald D . ,  and N e i l ,  J .  H. ,  Journal  o f  B i o l o g i c a l  Chemistry, 61:523, 1924. 
++P'roposed T e n t a t i v e  Method o f  Tes t  f o r  Selenium i n  Water, American Soc ie ty  o f  T e s t i n g  M a t e r i a l s ,  November 1970. 

VShore P r o t e c t i o n ,  P lann ing  and Design, Technica l  Report No. 4 ,  U . S .  Army Corps o f  Engineers, 1966. 



cRM 14.4, b o t h  downsteam from t h e  s i t e  (see F i g u r e  A6.4, wh ich  supersedes FES 
F igure 6.4) (ER F i g  6.1-11). The a d d i t i o n a l  da ta  gathered a f t e r  January 1978 
were cons ide red  i n  u p d a t i n g  Chapters 2, 3, 4, and 5 o f  t h i s  document. 

Requirements f o r  m o n i t o r i n g  d u r i n g  c o n s t r u c t i o n  a r e  s p e c i f i e d  i n  t h e  NPDES 
permi t, Page 1-3 (see Appendix H). 

The s t a f f  w i l l  p r o v i d e  i n p u t ,  as a p p r o p r i a t e ,  t o  EPA i n  t h e  rev iew of  t h e  
m o n i t o r i n g  programs proposed under t h e  terms o f  t h e  NPDES Permi t .  

6.1.6 Socioeconomic 

The s t a f f ' s  a n a l y s i s  i n  Chapter 4  i n d i c a t e d  t h a t  i nc reased  u t i l i z a t i o n  of com- 
muni ty  f a c i l i t i e s  and s e r v i c e s  would occur  as a  r e s u l t  o f  t h e  c o n s t r u c t i o n  of  
t h e  CRBRP b u t  t h a t  t a x  revenues t o  l o c a l  governments would p robab ly  ba lance 
such demands. To a s s i s t  t h e  a f f e c t e d  communit ies t o  p l a n  f o r  changes, t h e  
s t a f f  w i l l  impose a  m o n i t o r i n g  requ i rement  on t h e  a p p l i c a n t s .  T h i s  m o n i t o r i n g  
e f f o r t  w i l l  i n v o l v e  t h e  f o l l o w i n g  elements: 

(1) A survey o f  t h e  p r i m a r y  work f o r c e  as d iscussed i n  S e c t i o n  6 .1 .6 .1  
below. 

(2) T r a f f i c  counts  on s e l e c t e d  roads. 

(3) Surveys o f  t h e  school  e n r o l l m e n t  o f  c h i l d r e n  f rom inmoving c o n s t r u c t i o n  
and o p e r a t i n g  phase worker  households. 

(4) Surveys o f  mob i le  home developments. 

(5) Surveys o f  t h e  demand f o r  o t h e r  p u b l i c l y  s u p p l i e d  s e r v i c e s  as 
a p p r o p r i a t e .  

The procedures used t o  implement these  surveys and t h e i r  scope s h a l l  be 
developed so as t o  r e c o r d  impacts o f  s i g n i f i c a n c e .  The a p p l i c a n t s  agree t o  
p r o v i d e  t h e  f i n d i n g s  o f  t h e  socioeconomic moni t o r i n g  process t o  a p p r o p r i a t e  
r e p r e s e n t a t i v e s  o f  t h e  S t a t e  o f  Tennessee and t h e  City o f  Oak Ridge and 
p l a n n i n g  agencies i n  t h e  p r o j e c t  area as surveys a r e  conducted. I n  a d d i t i o n ,  
t h e  a p p l i c a n t s  agree t o  e v a l u a t e  t h e  s i g n i f i c a n c e  o f  socioeconomic e f f e c t s  
r e s u l t i n g  f rom c o n s t r u c t i o n  of t h e  CRBRP and t o  p r o v i d e  d e s c r i p t i o n s  o f  t h e  
p r o j e c t - r e l a t e d  e f f e c t s  t o  r e p r e s e n t a t i v e s  o f  b o t h  t h e  S t a t e  o f  Tennessee and 
t h e  City of  Oak Ridge and a p p r o p r i a t e  p l a n n i n g  agencies.  I n  cases where 
p r o j e c t - r e 1  a t e d  e f f e c t s  a r e  s i g n i f i c a n t l y  d i f f e r e n t  f rom e f f e c t s  p r o j e c t e d  i n  
t h e  CRBRP FES, t h e  a p p l i c a n t s  w i l l  p r o v i d e  t h e  o p p o r t u n i t y  f o r  meet ings 
w i t h  a p p r o p r i a t e  s t a t e  and l o c a l  o f f i c i a l s  t o  (1) i d e n t i f y  s p e c i f i c  assessments 
necessary t o  determine t h e  magnitude o f  impacts,  and (2) ar range f o r  c o r r e c t i v e  
measures, procedure p lans  o r  program development, c o n s i s t e n t  w i t h  e x i s t i n g  
s t a t u t o r y  a u t h o r i t y ,  t o  m in im ize  t h e  s e v e r i t y  o f  adverse socioeconomic impacts.  

6 .1 .6 .1  Pr imary  Work Force Surveys 

On a  p e r i o d i c  b a s i s  t h e  a p p l i c a n t s  s h a l l  determine c e r t a i n  demographic-socio- 
l o g i c a l  da ta  on t h e  p r imary  work f o r c e .  The p r i m a r y  work f o r c e  i s  taken  t o  
mean d i r e c t  manual, nonmanual, subcon t rac to r ,  and opera t ions  employees (see 





Table A4.1). The d e s i r a b l e  da ta  would be f a m i l y  composit ion, p lace  of 
residence, t ype  o f  housing, l e n g t h  of t ime a t  c u r r e n t  address, l e n g t h  of t ime 
a t  prev ious address, number and grades o f  school-age dependents, and 

Surveys should be undertaken when employment changes by 1000 and 
Should n o t  be i n i t i a t e d  more f r e q u e n t l y  than every 6  months o r  more 
i n f requen t l y  than once p e r  year.  

6.1.6.2 Repor t ing 

The s t a f f  recommends t h a t  t h e  r e p o r t s  o f  each survey be submi t ted t o  t h e  NRC 
s t a f f  and t h e  major a u t h o r i t i e s  i n  t he  a f f e c t e d  areas w i t h i n  4  months a f t e r  
t he  i n i t i a t i o n  o f  each survey. 

6.2 Operat ional  

6.2.1 Hydro log ica l  

A b r i e f  opera t iona l  mon i t o r i ng  e f f o r t  may be adequate t o  e s t a b l i s h  t h e  dimensions 
of t h e  thermal plume. According t o  t h e  model ing r e s u l t s  (Sect ion 5.3.2.1), a  
number o f  c l o s e - i n  sampling s t a t i o n s  would be needed. The work would be a  p a r t  
o f  t h e  phys ica l  and chemical mon i t o r i ng  (Sect ion 6.2.5). I f  found necessary, 
such e f f o r t s  w i l l  be i nc luded  i n  t h e  program requ i red  by t h e  NPDES Permit. 

6.2.2 Rad io log ica l  

No change has been made i n  t h i s  sec t i on  o f  t h e  FES. 

6.2.3 Meteoro log ica l  

No change has been made i n  t h i s  s e c t i o n  o f  t h e  FES. 

6.2.4 Eco log ica l  

As w i t h  p re -opera t iona l  mon i to r ing ,  EPA now has t h e  l ead  i n  e s t a b l i s h i n g  t he  
nonrad io log ica l  aquat ic  mon i t o r i ng  programs (see NPDES Permit ,  P a r t  111.0). The 
opera t iona l  aquat ic  mon i t o r i ng  program would be conducted i n  accordance w i t h  
t h e  Environmental P r o t e c t i o n  Plan t o  be issued by t h e  NRC as p a r t  o f  t h e  
Operat ing License and t h e  NPDES Permi t  issued by EPA o r  t h e  S ta te  o f  Tennessee. 

No change has been made i n  t h i s  s e c t i o n  r e l a t i v e  t o  t h e  app l i can ts '  t e n t a t i v e  
t e r r e s t r i  a1 program. 

6.2.5 Chemical and Physica l  

No change has been-made i n  t h i s  s e c t i o n  o f  t h e  FES. 

6.2.6 Socioeconomic 

No change has been made i n  t h i s  sec t i on  o f  t h e  FES. 

6.3 Related Programs and Studies 

No change has been made i n  t h i s  s e c t i o n  o f  t h e  FES. 



6.4 Conclusion 

The app l i can ts  have made var ious minor changes i n  t h e i r  mon i to r ing  programs t o  
improve t h e  q u a l i t y  o f  t h e  data obta ined and have prov ided a d d i t i o n a l  informa- 
t i o n  i n  amendments t o  t h e i r  Environmental Report. I n  eva lua t i ng  t h e  a d d i t i o n a l  
in fo rmat ion ,  t h e  s t a f f  has no t  found subs tan t i a l  changes t h a t  would a l t e r  s i g -  
n i f i c a n t l y  i t s  assessments o f  environmental impacts i n  t h e  FES (see Chapters 4 
and 5). 



7 ENVIRONMENTAL IMPACTS OF POSTULATED ACCIDENTS 

7 . 1  P l a n t  Accidents I n v o l v i n g  Rad ioac t i ve  M a t e r i a l s  

No changes have been made t o  pages 7-1, 7-2, 7-5, and 7-9 i n  t h e  FES. 

7.1.1 C l a s s i f i c a t i o n  o f  Accidents 

No changes have been made t o  t he  f i r s t  s i x  paragraphs o f  t h e  t e x t .  

I n  FES Table 7.1, t h e  f o l l o w i n g  changes have been made: "S-G leaks" i s  c o r r e c t -  
ed t o  "SG tube rup tu re" ;  i n  t h e  note f o r  RAPS, "core" has been cor rec ted  t o  
l 'cover"; and i n  t h e  note f o r  EVST, " i n "  has been co r rec ted  t o  " f o r . "  

The t h i r d  sentence i n  t h e  seventh paragraph o f  Sec t ion  7.1.1 has been co r rec ted  
t o  read: "The s t a f f  i s  o f  t h e  op in i on  t h a t  these requirements can be met ( o the r  
guidance i n  t h e  l e t t e r  i s  be ing  reconsidered)."  

The f i r s t  sentence i n  t h e  f oo tno te  t o  t h e  seventh paragraph has been co r rec ted  
to:  " *Rad io log ica l  h e a l t h  and s a f e t y  hear ings a re  expected t o  be he ld  i n  1983." 
I n  t h e  s i x t h  sentence o f  t h e  e i g h t h  paragraph, " D i r e c t  Heat Removal System" i s  
co r rec ted  t o  read " D i r e c t  Heat Removal Serv ice. "  

The 1 1 t h  paragraph has been co r rec ted  t o  read as fo l lows :  

A f i n a l  i l l u s t r a t i o n  concerns t h e  manner i n  which t h e  containment 
system would be p ro tec ted  from t h e  e f f e c t s  o f  sodium re leases i n  t he  
equipment c e l l s ,  p a r t i c u l a r l y  those c e l l s  con ta in i ng  t h e  main heat 
t r a n s p o r t  system equipment. Sodium re leased i n t o  these c e l l s  would 
r e a c t  w i t h  t he  oxygen i n  t h e  c e l l  atmosphere and t h e  combustion 
would inc rease  c e l l  temperatures and pressures, e s p e c i a l l y  i f  t he  
re l ease  were a  sodium spray. The containment design bas is ,  inc lud-  
i n g  t he  i n n e r  c e l l  system, must envelope t h e  pressures and tempera- 
t u r e s  r e s u l t i n g  from a  spectrum o f  sodium spray and pool  f i r e s .  The 
s t a f f ' s  p resen t  v iew i s  t h a t  these e f f e c t s  a re  n o t  coupled w i t h  any 
sodium-concrete reac t i ons  because t h e  app l i can t s  have proposed t h a t  
t h e  s t e e l  c e l l  l i n e r s  be engineered s a f e t y  fea tu res .  The s t a f f  con- 
s i d e r s  i t  f e a s i b l e  t o  implement p rov i s i ons  t o  s a t i s f y  t he  design- 
b a s i s  requirements,  such as by p r o v i d i n g  adequate c e l l  s t r u c t u r a l  
c a p a b i l i t y ,  c o n t r o l l e d  ven t i ng  o f  t h e  c e l l ,  and decreased c e l l  oxygen 
con ten t .  To p rov ide  accommodation aga ins t  acc iden ta l  re leases o f  
sodium, t h e  app l i can t s  have committed t o  a  c e l l  des ign pressure o f  
30 p s i g ,  and t h e  s t a f f  i s  eva lua t i ng  t h e  s a f e t y  adequacy o f  t he  
a p p l i c a n t s '  proposal .  

The f oo tno te  t o  t he  12 th  paragraph i s  ou t -o f -da te  and t h e r e f o r e  has been de le ted .  

The foo tno tes  t o  Table 7.2 a r e  unchanged w i t h  these except ions: 



I n  foo tno te  10, a f t e r  t he  f i r s t  sentence, the  f o l l o w i n g  has been inser ted:  "The 
s e l e c t i o n  o f  t h i s  source term i s  discussed i n  the  June 1982 S i t e  S u i t a b i l i t y  
Report (NUREG-0786). " The f o l l o w i n g  i s  i nse r ted  a t  the  end o f  foo tno te  10: " A  
comparison o f  t he  bone dose coversion f a c t o r s  used i n  Regulatory Guide 1.109 
w i t h  the  ICRP-30 conversion fac to rs  f o r  the  bone sur face i nd i ca tes  t h a t ,  as a 
maximum, the  bone sur face dose values might  increase by a f a c t o r  o f  about 3 
above those repor ted  f o r  bone." 

A t  the  end o f  foo tno te  11 t h i s  sentence has been added: "See Appendix J ,  
Addendum t o  Sect ion 7.1. " 

7.1.2 Comparison o f  P r o b a b i l i t i e s  o f  Class 9 Events: LWRs vs. CRBRP 

No changes have been made t o  t h i s  sec t ion  o f  the  FES, except t he  f i r s t  sentence, 
which has been cor rec ted  t o  read: 

The s t a f f  has considered the  in fo rmat ion  a v a i l a b l e  a t  t h i s  t ime con- 
cern ing assessments o f  very u n l i k e l y  accidents and events i n v o l v i n g  
m u l t i p l e  successive f a i l u r e s ,  p a r t i c u l a r l y  those which may r e s u l t  i n  
core me l t i ng  o r  severe core damage (see FES Table 7.3; see a l so  
Appendix J  f o r  a d iscussion o f  the  p r o b a b i l i t i e s  and releases).  

7.1.3 Consequences o f  Class 9 Accidents 

A t  t he  end o f  the  f i r s t  paragraph the  f o l l o w i n g  has been added: " A l t e r n a t i v e  
gu ide l ines  are  a l so  being considered, i n  l i e u  o f  the  24-hour requirement." 

I n  the  fou r th  ( f i n a l )  paragraph, the  t h i r d - f r o m - l a s t  sentence beginning 
" the  consequences. . . " has been deleted , 

A t  the  end o f  Sect ion 7.1.3 t h i s  new paragraph has been inser ted:  

Appendix J ,  Addendum t o  Sect ion 7.1, prov ides a s i g n i f i c a n t l y  more 
d e t a i l e d  d iscussion o f  the  p r o b a b i l i t i e s  and p o t e n t i a l  consequences o f  
severe accidents, which may be compared t o  the  desc r ip t i ons  o f  such 
p r o b a b i l i t i e s  and consequences f o r  LWRs i n  recent  environmental statements. 
I n  t he  appendix the  s t a f f  has evaluated the environmental impacts o f  
severe accidents i n c l u d i n g  p o t e n t i a l  r a d i a t i o n  exposure t o  the  popula- 
t i o n  as a whole, t he  r i s k  o f  near-and long-term adverse hea l th  e f f e c t s  
t h a t  such exposures could e n t a i l ,  and the  p o t e n t i a l  economic and 
soc ie ta l  consequences o f  acc identa l  contaminat ion o f  the  environment. 
The o v e r a l l  assessment o f  environmental r i s k  o f  accidents, assuming 
reasonable p r o t e c t i v e  ac t i on ,  shows t h a t  i t  i s  no t  s i g n i f i c a n t l y  
d i f f e r e n t  from the  r i s k  from l i g h t  water reac tors  c u r r e n t l y  being 
l i censed f o r  operat ion,  and the conclusions reached i n  the  1977 FES 
remain unchanged by t h i s  eval u a t i  on. 

Appendix J  a l so  inc ludes a d iscussion o f  l i q u i d  pathway impacts f o r  
acc identa l  releases, and the  economic r i s k s  o f  l oss  o f  t he  f a c i l i t y  
as a r e s u l t  o f  accidents. 



7.1.4 Accidents: Conclusions 

This sec t i on  of t he  FES and the  conclusions expressed i n  i t  remain unchanged. 

: 7.2 Transpor ta t ion  Accidents I n v o l v i n g  Radioact ive Ma te r ia l  

The f o l  lowing d iscuss ion  of t ranspor ta t i on  accidents replaces Sect ion 7.2 of 
the FES. This  eva lua t i on  i s  s i m i l a r  i n  most respects t o  the  e a r l i e r  assessment; 
however, i t  d i f f e r s  p r i m a r i l y  i n  two ways: (1) This eva lua t i on  recognizes t h a t  
DOE f u e l  c y c l e  f a c i l i t i e s  would be used t o  support t he  CRBRP r a t h e r  than l a r g e l y  
commercial f a c i l i t i e s  as assumed i n  t h e  FES; and (2)  NRC regu la t i ons  i n  10 CFR 7 1  
and s i m i l a r  DOT requirements (49 CFR 173) r e l a t i v e  t o  r a d i o a c t i v e  shipments 
have been updated s ince  the  FES was issued. 

Evaluat ion of t h e  p o t e n t i a l  acc ident  r i s k s  from t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  
mater ia ls  i n  t h e  CRBRP fuel  cyc le  requ i res  an assessment o f  the  p r o b a b i l i t y  
and consequences of an accident.  S t a t i s t i c s  a re  r e a d i l y  a v a i l a b l e  on accident  
frequencies f o r  bo th  t r u c k  and r a i l  t ranspor t .  However, acc ident  consequences 
cannot be evaluated on a  s t a t i s t i c a l  bas is  because o f  t he  pauc i t y  o f  data. I n  
the 10 years from 1971 t o  1980, on ly  f i v e  acc idents r e s u l t e d  i n  re lease o f  
rad ioac t i ve  ma te r ia l .  These releases invo lved ma te r ia l s  o f  low r a d i o l o g i c a l  
hazard t h a t  were n o t  requ i red  t o  be i n  acc iden t - res i s tan t  packages. No deaths 
o r  o ther  s i g n i f i c a n t  h e a l t h  e f f e c t s  due t o  r a d i a t i o n  exposure were experienced 
i n  any o f  these re lease events. 

Ava i lab le  s t a t i s t i c s  i n d i c a t e  t h a t  the  p r o b a b i l i t y  o f  an accident  occu r r i ng  i n  
t ranspor ta t i on  i s  smal l  and decreases w i t h  increased s e v e r i t y  o f  t he  accident.  
An accident  i n  which some Type A package1 containment, such as a  s t e e l  drum 
conta in ing  low l e v e l  wastes, may be breached occurs about once per  2  m i l l i o n  
veh ic le  k i lometers  f o r  t r u c k  shipments. Extremely severe accidents occur very 
ra re l y :  once i n  800 m i l l i o n  veh ic le  k i lometers  f o r  t r u c k  shipments and once 
i n  5  b i l l i o n  veh ic le  k i lometers  f o r  t r a i n  shipments (NUREG-0170). Usiqg these 
s t a t i s t i c s  and the  est imates o f  t r u c k  and r a i l  shipments per  year  as repor ted  
i n  Appendix D f o r  t he  CRBRP f u e l  cyc le ,  f requencies o f  accidents i n v o l v i n g  
CRBRP shipments were estimated. Accordingly,  an accident  t h a t  might r e s u l t  i n  
a  conta iner  breach f o r  CRBRP low l e v e l  waste t ranspor ted  i n  Type A packages 
would occur once i n  50 years. An e x t r a  severe accident  t h a t  cou ld  r e s u l t  i n  a  
conta iner  breach o f  Type B packages2 associated w i t h  the  CRBRP f u e l  cyc le  would 
occur l ess  than once i n  2800 years f o r  t r u c k  shipments and l ess  than once i n  
40,000 years f o r  r a i l  shipments. Type B packages, such as a  cask con ta in ing  
spent f u e l ,  a re  designed t o  wi thstand severe accident  environments. 

'A Type A package conta ins on ly  a  small q u a n t i t y  o f  r a d i o a c t i v e  mater ia l  i n  
packaging (see 49 CFR 173.389(j)) t h a t  i s  adequate t o  prevent  l oss  o r  d i s -  
persa l  o f  t he  r a d i o a c t i v e  contents under normal t r a n s p o r t  cond i t ions  b u t  no t  
necessar i l y  under acc ident  cond i t ions .  

2A Type B  package i s  r a d i o a c t i v e  mater ia l  i n  packaging t h a t  meets the  standards 
f o r  Type A packaging and meets the  standards f o r  hypothet ica l  acc ident  condi- 
t i o n s  o f  t ranspor ta t i on ,  as prescr ibed i n  49 CFR 173.398(c), w i thou t  re lease 



Even though a  r a d i o a c t i v e  re lease r e s u l t i n g  from a  t r a n s p o r t a t i o n  acc ident  i s  
I u n l i k e l y ,  such an event cou ld  conceivably happen. Therefore, an examination i 

o f  t he  p o t e n t i a l  consequences o f  an acc ident  i n v o l v i n g  ma te r i a l  re lease has 
been performed f o r  each c lass  o f  ma te r i a l s  t ranspor ted  i n  t h e  CRBRP f u e l  cyc le .  
T ranspor ta t ion  acc ident  r i s k s  associated w i t h  shipments o f  f r e s h  f u e l  m a t e r i a l s  
a re  n o t  considered t o  be s i g n i f i c a n t  because o f  t he  inheren t  nature o f  t he  mate- 
r i a l  and t h e  measures taken t o  prevent  releases o f  r a d i o a c t i v i t y  and nuclear  
c r i t i c a l i t y  i n  such accidents. Depleted uranium hexa f l uo r i de  i s  shipped from 
gaseous d i f f u s i o n  p l a n t s  t o  t he  b lanket  f a b r i c a t i o n  p l a n t .  It i s  c l a s s i f i e d  as 
a  low s p e c i f i c  a c t i v i t y  ma te r i a l  under t he  regu la t i ons  o f  t h e  DOT and i s  shipped 
i n  s t e e l  cy l i nde rs .  Uranium d iox ide  i s  produced from the  depleted uranium hexa- 
f l u o r i d e  and may be shipped e i t h e r  i n  powder o r  p e l l e t  form. The consequences 
o f  a  re lease o f  e i t h e r  o f  these ma te r i a l s  t o  the  environment, should i t  occur,  
would be l i m i t e d  by the  low l e v e l  o f  r a d i o a c t i v i t y  o f  t he  ma te r i a l .  

The CRBRP f r e s h  f u e l  rods and assemblies would be shipped i n  spec ia l  con ta iners  
designed f o r  t h a t  purpose. I n  t he  event o f  a  package breach, t h e  consequences 
would be expected t o  be small because the  ma te r i a l  i s  con f ined w i t h i n  the  f u e l  
c ladd ing  and i s  i n  a  form t h a t  i s  n o t  r e a d i l y  d i s p e r s i b l e .  Rad io log ica l  conse- 
quences o f  acc idents t o  shipments o f  f r e s h  f u e l  ma te r i a l s  f o r  LWR and MOX f u e l  
were discussed i n  WASH-1238 (AEC 1972) and NUREG-0002, respec t i ve l y ,  and were 
found t o  be i n s i g n i f i c a n t .  Accidents t o  shipments o f  f r e s h  CRBR core f u e l  mate- 
r i a l s  and f u e l  would be expected t o  have s i m i l a r l y  i n s i g n i f i c a n t  consequences 
because o f  design s imi  1  a r i  t i e s .  

The CRBR i r r a d i a t e d  f u e l  assemblies and o the r  i r r a d i a t e d  ma te r i a l  would be 
t ranspor ted  t o  o r  from t h e  reprocessing p l a n t  i n  heavy sh ie lded casks on r a i l  
cars. The i r r a d i a t e d  assemblies would generate s i g n i f i c a n t  amounts o f  heat 
and pene t ra t i ng  r a d i a t i o n  a f t e r  removal from the  reac to r  core. They would be 
s to red  a t  t he  p l a n t  f o r  a  minimum o f  100 days t o  pe rm i t  decay o f  s h o r t - l i v e d  
isotopes be fore  being shipped t o  t h e  reprocessing f a c i l i t y .  The spent f u e l  cask 
i s  planned t o  be designed t o  c a r r y  r e l a t i v e l y  h o t  assemblies and t o  be b u i l t  t o  
c u r r e n t  standards us ing proven technology. Each cask would be designed and con- 
s t r u c t e d  so t h a t  t he re  i s  l i t t l e  p r o b a b i l i t y  o f  i t being breached i n  an acc ident .  
The form o f  t he  nuclear  f u e l  i s  such t h a t ,  should a  breach occur, re leases o f  
s o l i d  r a d i o a c t i v e  m a t e r i a l s  a re  u n l i k e l y ;  those re leases t h a t  might  occur a r e  
l i k e l y  t o  be l i m i t e d  t o  gases and l i q u i d  coo lan t  present  i n  t he  cask c a v i t y .  
(The use o f  sodium as a  cask coo lan t  was n o t  proposed by DOE o r  considered by 
the  s t a f f .  I n  t h e  event t h a t  i t s  use i s  p r o j e c t e d  i n  t he  fu tu re ,  any p o t e n t i a l  
e f f e c t s  o f  explos ion and f i r e  would have t o  be analyzed.) The uranium, a c t i n i d e s ,  
and most o f  t h e  f i s s i o n  products would remain i n  t h e  ox ide p e l l e t s .  Some o f  
t h e  gases and most o f  t h e  v o l a t i l e  and s e m i v o l a t i l e  ac t i n i des  and f i s s i o n  pro-  
ducts re leased from the  ox ide p e l l e t s  would be re ta ined  w i t h i n  t h e  c ladd ing  i n  
t he  v o i d  spaces i n  t he  rods. Rupture o f  a  f u e l  rod  would re lease some o f  t h e  
gases and v o l a t i l e  products i n t o  t h e  cask c a v i t y  and coolant .  However, because 
o f  t he  cask design and q u a l i t y  c o n t r o l  measures t o  ensure a  h igh  l e v e l  o f  con- 
tainment i n t e g r i t y  and t h e  nature, form, and phys ica l  p rope r t i es  o f  t h e  f u e l  
assemblies, t h e  p r o b a b i l i t y  o f  a  s i g n i f i c a n t  r a d i o l o g i c a l  re lease i s  small 
(NUREG-0002). 

The CRBRP f u e l  would be i r r a d i a t e d  t o  g rea te r  exposure than t y p i c a l  LWR f u e l  
(up t o  about 80,000 megawatt-days/MT exposure f o r  CRBRP f u e l  vs. 30,000 mega- 
w a t t  days/MT f o r  LWR f u e l ) .  Based on ORIGEN 2  c a l c u l a t i o n s  performed by ORNL 



f o r  the  NRC, ca l cu la ted  r a d i o a c t i v i t y  o f  LWR and CRBRP f u e l s  was est imated t o  
be s i m i l a r  f o r  the  p e r i o d  from discharge through c o o l i n g  per iods o f  up t o  
100 years i n  NUREG/CR-2762. Hence, t he  analyses and conclusions o f  previous 
environmental assessments f o r  t r a n s p o r t a t i o n  o f  i r r a d i a t e d  LWR f u e l s  (WASH-1238, 
NUREG-0002) appear t o  be app l i cab le  t o  accidents i n v o l v i n g  i r r a d i a t e d  CRBRP 
fuel .  The casks designed t o  t ranspor t  spent CRBRP f u e l  would be sub jec t  t o  DOT 
regu la t ions  given i n  49 CFR 173. There have been no repor ted accidents t o  date 
w i t h  LWR spent f u e l  shipments by r a i l  (McClure 1981). 

Radioact ive wastes from the  f u e l  f a b r i c a t i o n  p lan ts ,  t he  CRBRP, and the  repro- 
cessing p l a n t  would inc lude low l e v e l  wastes i n  t he  form o f  compactible s o l i d s  
and concentrated l i q u i d s ,  t ransuran ic  contaminated mater ia ls ,  and h igh  l e v e l  
wastes. These rad ioac t i ve  wastes would be s o l i d i f i e d  and packaged f o r  shipment 
t o  a  commercial low l e v e l  waste b u r i a l  ground o r  a  Federal repos i to ry  as appro- 
p r i a t e .  Shipments o f  h igh  l e v e l  and t ransuranic (TRU) waste would conta in  the  
greates t  r a d i o a c t i v i t y ,  about 6E+6 and 7E+5 Ci/shipment, respec t i ve l y  (see 
Appendix D, Table D.15). 

Regulations de f i ne  packages and performance requirements f o r  rad ioac t i ve  mate- 
r i a l s  (49 CFR 173 and app l icab le  DOE Orders), depending upon the  r a d i o a c t i v i t y  
content  o f  t he  package. Non-TRU, low l e v e l  waste, as low s p e c i f i c  a c t i v i t y  
ma te r i a l ,  may be shipped i n  Type A packages t h a t  are designed t o  prevent  l oss  
o f  the  contents under normal t ranspor t  cond i t ions  b u t  n o t  under acc ident  s i t ua -  
t i o n s .  Thus, Type A packages conta in ing  LLW mater ia l  might be ruptured i n  an 
accident  w i t h . t h e  p o s s i b i l i t y  o f  re lease o f  r a d i o a c t i v i t y .  The s o l i d  form o f  
the  ma te r ia l  reduces the  l i k e l i h o o d  t h a t  s i g n i f i c a n t  d ispersa l  o f  rad ioac t i ve  
ma te r ia l  would r e s u l t .  I n  any event, acc identa l  exposures would be l i m i t e d  t o  
low l e v e l s  as shown i n  NUREG-0116. 

Other more h i g h l y  r a d i o a c t i v e  wastes are  requ i red  t o  be shipped i n  Type B pack- 
ages t h a t  are designed t o  conta in  the  contents under severe accident  cond i t ions  
i n c l u d i n g  f i r e  and immersion i n  water. Only i n  t he  event o f  extremely severe 
accidents would r a d i o a c t i v i t y  be expected t o  be released from Type B packages. 
Even i n  such an event, the  s o l i d ,  noncombustible, nonreact ive form o f  t he  con- 
t e n t s  and the  hardiness o f  the  package would l i m i t  the  rad ioac t i ve  re lease so 
t h a t  the  environmental impact would be small. 

The app l icants  i n d i c a t e  t h a t  wastes conta in ing  m e t a l l i c  sodium coo lan t  used a t  
the  CRBRP would be stored on s i t e .  I f  these mater ia ls  were requ i red  t o  be 
t ranspor ted  f o r  disposal a t  some f u t u r e  date, they would t rea ted  t o  nu1 1  i f y  t he  
chemical r e a c t i v i t y  o f  the  sodium before being transported. 

High l e v e l  wastes (HLW) from f u e l  reprocessing would be s o l i d i f i e d  and packaged 
i n  sealed can is te rs  t h a t  i n  t u r n  would be enclosed i n  a  shie lded shipping cask. 
The shipping cask f o r  HLW i s  a n t i c i p a t e d  t o  be s i m i l a r  i n  design t o  the  cask 
used f o r  sh ipping spent f u e l  and i s  requ i red  t o  be constructed t o  wi thstand 
accident  cond i t ions .  It i s  extremely u n l i k e l y  t h a t  t h i s  cask could be breached 
even i f  invo lved i n  an accident.  Also, the h igh  l e v e l  wastes are pos tu la ted  t o  
be incorporated i n t o  nondispers ib le,  s table,  s o l i d  mater ia l  ( f o r  exarr~ple, boro- 
s i l i c a t e  g lass)  and sealed i n  separate can is te rs  w i t h i n  the  cask. I f  the  cask 
were t o  be breached, h igh  r a d i a t i o n  exposure might occur on ly  i n  t he  immediate 
v i c i n i t y  o f  t he  accident  because o f  the  nondispers ib le nature of t he  mater ia l .  



The consequences o f  an accident  i n v o l v i n g  rad ioac t i ve  ma te r ia l  are f u r t h e r  m i t i -  
gated by the  procedures t h a t  c a r r i e r s  are requ i red  t o  fo l l ow .  These procedures 
i nc lude  segregat ion o f  persons from packages and ma te r ia l s  and immediate n o t i f i -  
c a t i o n  o f  t he  shipper,  DOT, and DOE i n  case o f  an accident ,  f i r e ,  o r  l eak ing  
package . 
Considering t h e  low probabi 1  i t y  o f  a  shipment o f  r a d i o a c t i v e  ma te r ia l  being 
invo lved i n  an accident ,  t he  requirements f o r  package design and q u a l i t y  assur- 
ance, the  nature and form o f  the  rad ioac t i ve  ma te r ia l ,  and the  c o n t r o l  exerc ised 
over t he  shipment du r ing  t ranspor t ,  the  s t a f f  concludes t h a t  t ranspor ta t i on  
accidents i n v o l v i n g  rad ioac t i ve  ma te r ia l  from CRBRP present  a  low r i s k  o f  f a t a l -  
i t y  o r  o ther  ser ious h e a l t h  ef.fects from r a d i a t i o n  exposure. This conclus ion 
i s  e s s e n t i a l l y  the  same as t h a t  i n  Sect ion 7.2 o f  t h e  FES. 

7.3 Safeguards Considerat ions I 
I 

The f o l l o w i n g  d iscussion o f  safeguards and rev ised Appendix E  replace Sect ion 
7.3 and Appendix E o f  t h e  FES. These have been updated i n  recogn i t i on  o f  two 
fac ts :  (1) t h a t  DOE f u e l  cyc le  f a c i l i t i e s  would be used t o  support t he  CRBRP 
r a t h e r  than l a r g e l y  commercial f a c i l i t i e s  as assumed i n  the  FES; and (2) t h a t  
upgraded NRC physical  s e c u r i t y  requirements f o r  nuclear  power reac tors  (10 CFR 
73.55) and f a c i l i t i e s  possessing formula q u a n t i t i e s  o f  spec ia l  nuclear ma te r i a l  
(10 CFR 73.45 and 73.46) have been p u t  i n t o  e f f e c t .  

Po ten t i a l  abnormal environmental impacts cou ld  occur du r ing  CRBRP opera t ion  as 
a  r e s u l t  o f  (1) acts  o f  sabotage d i r e c t e d  a t  t he  CRBRP i t s e l f  o r  a t  ma te r i a l s  
du r ing  t ranspor t ,  o r  (2) t h e f t s  o r  d i v e r s i o n  o f  p lutonium from CRBRP, i t s  asso- 
c i a t e d  f u e l  c y c l e  f a c i l i t i e s ,  o r  t r a n s p o r t a t i o n  l i n k s .  

Safeguards are  def ined as those measures employed t o  prevent  t he  t h e f t  o r  d i v e r -  
s i o n  o f  specia l  nuclear ma te r i a l s  and t o  p r o t e c t  aga ins t  sabotage o f  nuclear  
f a c i  1  i t i e s .  Speci a1 nuclear  ma te r i a l  (SNM) i s  de f ined as plutonium, uran i  um- 
233, o r  uranium enriched i n  the  235 isotope.  The on l y  SNM i n  the  CRBR f u e l  
c y c l e  would be p l  u ton i  um. 

The s t a f f ' s  assessment o f  D O E ' S  proposed CRBRP fue l  c y c l e  safeguards systems 
i s  i n  Appendix E, "Safeguards Related t o  the  CRBR Fuel Cycle and Transporta- 
ti on o f  Radioact ive Ma te r ia l .  " Because many o f  t h e  f a c i  1  i t i e s  are conceptual 
i n  nature, general safeguards c r i t e r i a  were used t o  per form the  assessment. 
I n d i v i d u a l  assessments were performed f o r  a l l  CRBRP f u e l  cyc le  a c t i v i t i e s  t h a t  
would i nvo l ve  the  handl ing o f  plutonium, i n c l u d i n g  i n i t i a l  plutonium conversion, 
f u e l  f a b r i c a t i o n ,  spent f u e l  reprocessing, waste management, a l l  t r a n s p o r t a t i o n  
a c t i v i t i e s ,  and the opera t ion  o f  the  CRBRP. I n  add i t i on ,  Appendix E  evaluates 
t h e  reasonableness o f  t he  safeguards system costs est imated by DOE. 

The s t a f f  be l ieves  t h a t  t he  environmental impact o f  a  successful  t h e f t  o f  p l u -  
tonium o r  a c t  o f  sabotage could range from i n s i g n i f i c a n t  t o  severe. The s t a f f  
has eval uated DOE' s  proposed safeguards systems, which are  designed t o  minimize 
t h e  l i k e l i h o o d  o f  such events, and has concluded t h a t  t he  p r o b a b i l i t y  of suc- 
cess fu l  t h e f t ,  d ivers ion ,  o r  sabotage i s  low and, there fore ,  t he  r i s k s  associated 
w i t h  these events do n o t  represent  a  s i g n i f i c a n t  increase over t he  r i s k s  associ-  
a ted w i t h  c u r r e n t l y  opera t ing  f a c i l i t i e s .  Th is  conclus ion i s  e s s e n t i a l l y  t h e  
same as t h a t  i n  Sect ion 7.3 o f  t he  FES. 



8 NEED FOR THE PROPOSED FACILITY 

8 . 1  H i s t o r i c a l  Background o f  t he  LMFBR Program 

A supplement t o  ERDA-1535, t h e  LMFBR Program F i n a l  Environmental Impact Statement 
(PES-Supplement), has been i ssued  (DOE-EIS-0085-FS, May 1982) t h a t  focuses on 
changes i n  t he  program s ince  1975. Appropr ia te  excerpts  quoted below add t o  
t he  d iscuss ion  i n  t h e  FES: 

I n  A p r i l  1977, t he  p rev ious  Adm in i s t r a t i on  de fe r red  any U.S. 
commitment t o  advanced nuc lear  technolog ies t h a t  were based on t h e  
use o f  p lutonium. I n  a d d i t i o n ,  i t  decided t h a t  t h e  U.S. would d e f e r  
i n d e f i n i t e l y  commerci a1 reprocess ing and r e c y c l  i ng o f  p l  u t o n i  um. 
Consequently, t h a t  Adm in i s t r a t i on  proposed t o  cancel t he  C l i n c h  R i ve r  
Breeder Reactor P l a n t  (CRBRP) p r o j e c t .  Research and development 
a c t i v i t i e s  were t o  be cont inued. A t  ERDA's request,  t h e  U.S. Nuclear 
Regulatory Commission (NRC) suspended t h e  l i c e n s i n g  proceedings 
regard ing  t h e  CRBRP. Congress, however, cont inued t o  au tho r i ze  t h e  
appropr ia te  funds f o r  CRBRP, and design and component f a b r i c a t i o n  
a c t i v i t i e s  have cont inued u n t i l  t he  present .  A t  t he  present  t ime, 
design work i s  about 90% complete and about 60% percent  o f  t h e  
hardware has been d e l i v e r e d  o r  i s  on order ,  amounting t o  about $600 
m i l l  ion .  

Though work on t h e  CRBRP was s i g n i f i c a n t l y  slowed over  t he  i n t e r -  
vening years ,  ve ry  s i g n i f i c a n t  progress was made i n  o the r  elements 
o f  t h e  LMFBR program. For example, t h e  Fast  F l ux  Test F a c i l i t y ,  a 
major f u e l s  and m a t e r i a l s  . t e s t  r eac to r ,  was brought  t o  i n i t i a l  
c r i t i c a l i t y  i n  February 1980 and, hav ing undergone a successful  
s t a r t u p  t e s t  program, i s  now be ing  operated a t  f u l l  r e a c t o r  power. 

The dec is ions  made by t h e  p rev ious  Adm in i s t r a t i on  were mod i f i ed  on 
October 8,  1981, when Pres iden t  Reagan announced t h a t  he was l i f t i n g  
t h e  suspension on commerci a1 reprocess ing and d i r e c t i n g  government 
agencies t o  proceed w i t h  t h e  demonstrat ion o f  breeder r e a c t o r  tech- 
nology, i n c l u d i n g  complet ion o f  t h e  CRBRP. 

The LMFBR program descr ibed i n  ERDA-1535 contemplated gradual  sca le-  
up o f  demonstrat ion f a c i l i t i e s  w i t h  government p a r t i c i p a t i o n  bo th  i n  
e a r l y  commercial breeders and u l t i m a t e l y  i n  making a dec i s i on  w i t h  
respec t  t o  t h e  acceptabi  1 i t y  o f  widespread commerci a1 deployment o f  
LMFBR technology. There have been changes t o  t h e  emphasis o f  t h i s  
program, t h e  most impor tan t  o f  which i s  t h a t  t he  dec i s i on  on deploy- 
ment and commerc ia l i za t ion  o f  t h e  LMFBR w i l l  be made by t he  u t i l i t y  
i ndus t r y .  The government r o l e  w i l l  be l i m i t e d  t o  e a r l y  development 
o f  t he  t e c h n i c a l ,  eng ineer ing,  and i n d u s t r i a l  base needed t o  lower 
r i s k s  and u n c e r t a i n t i e s  t o  l e v e l s  cons i s t en t  w i t h  normal commercial 
ventures . . . .  



Current  LMFBR development p lann ing  inc ludes,  among o the r  t h ings ,  t h e  
cons t ruc t i on  and opera t ion  o f  t h e  in te rmed ia te -s ize  C l i nch  R iver  
Breeder Reactor P lan t  (CRBRP) as soon as poss ib le ,  and t h e  near- 
commercial s i z e  Large Developmental P l a n t  (LDP). Because o f  t he  long  
lead-t imes involved,  even w i t h  vigorous p u r s u i t  o f  t h i s  p lan,  a  com- 
m e r c i a l l y  v i a b l e  LMFBR and s i g n i f i c a n t  LMFBR market pene t ra t i on  a re  
decades away. Although the re  i s  unce r ta in t y  as t o  p r e c i s e l y  when the  
LMFBR w i l l  be economical ly compet i t i ve  w i t h  a l t e r n a t i v e s ,  prudent  
p lanning i nd i ca tes  t h a t  LMFBR development should be geared toward 
p o t e n t i a l  deployment e a r l y  i n  t he  next  century.  Th is  necessi ta tes 
t h a t  t he  program progress exped i t i ous l y  even a t  t he  r i s k  o f  developing 
the  o p t i o n  be fore  i t i s  economical ly compet i t i ve  w i t h  LWRs. The conse- 
quences o f  e a r l y  development, however, are minor compared t o  t he  r i s k  
o f  poss ib le  e l e c t r i c i t y  shortages and economic penal t i e s  associated 
w i t h  l a t e  development. Furthermore, s i g n i f i c a n t  program delays m'ay 
destroy the  c o n t i n u i t y  t h a t  i s  essen t i a l  t o  any h igh  technology 
development program. 

8.2 Role o f  t he  Demonstration P lan t  

As i n d i c a t e d  above, a  dec is ion  on t h e  development and commerc ia l izat ion o f  
LMFBRs i s  now intended t o  be made by the  u t i l i t y  i n d u s t r y  w i t h  government 
p rov id ing  e a r l y  development o f  suppor t ing techn i ca l  bases. Th is  change, 
however, does n o t  a l t e r  t h e  r o l e  o f  t h e  CRBRP. 

8.3 The A b i l i t y  o f  CRBRP To Meet I t s  Object ives 

This  sec t i on  o f  t h e  FES i s  unchanged except as fo l lows:  

Technical  Performance and R e l i a b i l i t y  - The record  o f  performance o f  t h e  major 
breeder reac tors  has been extended considerably  s ince  t h e  FES was issued. 
Except f o r  major shutdowns i n  1977 t o  r e p a i r  in te rmed ia te  heat  exchangers and 
f o r  normal r e f u e l  i ng/mai ntenance outages, Phenix (see Table A8.1) has operated 
cont inuous ly  from 1975 t o  t h e  present. The Prototype Fast  Reactor (PFR) has 
operated e s s e n t i a l l y  cont inuously  from 1977 t o  t he  present ,  except f o r  one 
major shutdown o f  about 8  months. I n  t h e  Sov ie t  Union, BN-350 has operated 
ex tens i ve l y  s ince  1973 and BN-600 commenced opera t ion  i n  1980. Japan p laced 
i t s  Joyo p l a n t  i n  opera t ion  du r i ng  1977 and has broken ground f o r  i t s  successor, 
Monju. Whi le cons t ruc t i on  i s  con t i nu ing  on i t s  SNR 300, West Germany i s  
rev iewing i t s  p lans f o r  f u t u r e  LMFBRs, as i s  Great B r i t a i n .  Experience gained 
from the  opera t ion  o f  these f o r e i g n  breeder reac to rs  i s  p r o v i d i n g  use fu l  
in fo rmat ion  about t h e i r  p a r t i c u l a r  designs. 

Confidence i n  U. S. capabi I i ty  i s  based on con t i nu ing  EBR-I1 performance a f t e r  
19 years o f  opera t ion  and t h e  recent  FFTF s t a r t u p  and opera t ion  a t  f u l l  power 
(Longenecker, 1982b). EBR-I1 operated a t  7 1  t o  77% capac i t y  and suppl ied 
e l e c t r i c a l  power w h i l e  serv ing  as a  f u e l s  and t e s t  f a c i l i t y  f rom 1976 through 
1980. 

The FFTF reac tor ,  w i t h  which f u e l  element r e l i a b i l i t y  and performance a re  being 
studied,  began opera t ing  i n  February 1980. It achieved f u l l  power i n  December 
1980 a f t e r  remarkably few systems o r  component problems du r i ng  the  assent t o  



Table A8.1 World-wide f a s t  breeder r e a c t o r  p l a n t s  

Power 
(megawatts) Po0 1 I n i t i a l  

o r  
Country Thermal E l e c t r i c  loop ope ra t i on  

 commissioned 

USA 0.025 - - Loop 1946 
Experimental Breeder 

USA 1 .02 Loop 1951 
USSR 0 . 1  - - Loop 1956 
USA 1 Loop 1961 - - 
USA 200 60.9 Loop 1963 
USA 2 0 Loop 1969 - - 

Dounredy Fast  Reactor UK 60 14 Loop 195gb 
France 20/40b -- Loop 1966 

Operabl e 

BR-5/BR-lOa 
Experimental Breeder 

Reactor- I I 
BOR-60 
BN-350 
Phenix 
Prototype Fast  Reactor 
Joy0 
KNK-II~ 
FFTF 
BN-600 

Under Construction/Procurement 

Superphenix 1 
Prova Elementi d i  

Combustible 
Madras FBTR 
SNR-300 
Monju 
CRBRP 

USSR 

USA 
USSR 
USSR 
France 
1IK . 
Japan 
W. Germany 
USA 
USSR 

Loop 

Po0 1 
Loop 
Loop 
Po0 1 
Pool 
Loop 
Loop 
Loop 
Pool 

France 2900 1200 Pool 1983 

I t a l y  135 - - Loop 1983 
I n d i a  42 17 Loop 1983 
W. ~ e r m a n ~ ~  770 312 Loop 1985 
Japan 714 300 Loop 1987 
USA 975 350 Loop 1990 

a 
I n i t i a l l y  operated a t  5 megawatt thermal as BR-5; upgraded t o  BR-10 (10 megawatt 
thermal ) i n  1973. 

b 
I n i t i a l  l y  operated a t  20 megawatt thermal ; power increased t o  40 megawatt thermal 
w i t h  "For t i ss imo"  core. 

C 
Also produced t he  equ i va l en t  o f  200 megawatt e l e c t r i c  as process steam f o r  
desal i n a t i  on. 

doperated 1971 through 1974 as a thermal r eac to r ,  KNK-I. 
e 

I n  cooperat ion w i t h  Be1,gi um and t h e  Nether1 ands. 



power and p reopera t iona l  t e s t i n g  phases (Horton, 1982). The f i r s t  FFTF f u l  l -  
l e n g t h  ope ra t i on  c y c l e  (100 days a t  f u l l  power) was i n i t i a t e d  i n  Apr i  1 1982. 

I t  i s  t h e  s t a f f ' s  judgment t h a t  t h e  a d d i t i o n a l  exper ience accumulated w i t h  
LMFBRs, o u t l i n e d  above, tend t o  suppor t  i t s  conc lus ions i n  t h e  FES t h a t  CRBRP 
can meet i t s  t echn i ca l  programmatic o b j e c t i v e s  under t h e  LMFBR Program. 

Sa fe ty  - No c r e d i t  has been g iven  f o r  na tu ra l  convec t ion  c i r c u l a t i o n  f o r  decay 
heat  removal i n  CRBRP because t h e r e  has been no demonst ra t ion o f  t h i s  process 
on t h e  geometry and sca le  o f  t h e  CRBRP r e a c t o r  system. However, a  t e s t i n g  
program t o  s tudy na tu ra l  c i r c u l a t i o n  e f f e c t s  i n  t h e  FFTF was c a r r i e d  o u t  d u r i n g  
1981. The r e s u l t s  o f  t h i s  program a re  be ing  eva luated through c u r r e n t  computer 
codes t o  determine t h e i r  a p p l i c a b i l i t y  t o  t he  CRBR system f o r  sodium coo lan t  
c i r c u l a t i o n .  

The CRBRP core  design has been mod i f i ed  t o  i nc l ude  i n t e r n a l  breeding b lanke ts .  
Th is  in t roduces  a  degree o f  he te rogene i t y  t h a t  compl icates t he  ana l ys i s  o f  
bowing, Doppler,  and l o c a l  r e a c t i v i t y  e f f e c t s .  The CRBRP i n  i t s  c u r r e n t  
heterogeneous design w i  11 be a  va luab le  demonstrat ion o f  t he  a b i l  i t y  t o  
c a l c u l a t e  complex f a s t  r eac to r  systems. 

T iming - The DOE supplement t o  t h e  ERDA PES emphasizes t h a t  t h e  t i m i n g  o b j e c t i v e  
o f  t he  CRBRP i s  t o  complete i t s  cons t ruc t i on  "as e x p e d i t i o u s l y  as poss ib l e . "  
Operat ion o f  the  p l a n t  i s  now scheduled t o  begin  e a r l y  i n  1990, as shown i n  
F igure  A8.1 (PES-Supp F i g  2), which rep laces FES F igu re  8.1. However, t h e  DOE 
p l a n  i s  l ess  s p e c i f i c  as t o  t h e  t i m i n g  o f  t he  o v e r a l l  program, r e f l e c t i n g  
c u r r e n t  u n c e r t a i n t i e s  about p r o j e c t e d  growth o f  e l e c t r i c a l  demand and t he  
t r a n s f e r  o f  t h e  commerc ia l izat ion dec i s i on  t o  p r i v a t e  i ndus t r y .  The program 
v i s u a l i z e s  a  successor t o  t he  CRBRP c a l l e d  t h e  Large Developmental P l a n t  (LDP), 
which would beg in  opera t ion  a t  an unspec i f i ed  date i n  t h e  1990s. Work on t h e  
LDP i s  no t  c u r r e n t l y  be ing funded. 

8.4 Technical  A l t e r n a t i v e s  t o  t he  CRBRP 

A r e v i s e d  l i s t  o f  f a s t  breeder r eac to r  p l a n t s  wor ld-wide i s  g i ven  i n  Table A8.1. 
Sec t i  on 8.4.7 has been added. 

8 .4 .1  Pool Type Reactors 

No changes have been made t o  t h i s  s e c t i o n  

8 .4 .2  Advanced Fuels 

No changes have been made t o  t h i s  sec t ion .  

8.4.3 A D i f f e r e n t  Size P lan t  

No changes have been made t o  t h i s  sec t ion .  

8.4.4 FFTF Role Expanded 

No changes have been made t o  t h i s  sec t ion .  



Fig.  A8.1 - LMFBR development schedule ( rep laces  FES Fig .  8.1) 

8.4.5 Base Loading as a  Performance Goal 

No changes have been made t o  t h i s  sec t ion .  

8.4.6 Fore ign Purchase o f  a  Demonstrat ion P l a n t  Design o r  Technology 

No changes have been made t o  t h i s  sec t ion .  

8.4.7 Nonpro l i fe ra t ion  A l t e r n a t i v e s  

(Th is  i s  a  new section. ) 

The Nonpro l i fe ra t ion  A1 t e r n a t i v e  Systems Assessment Program (NASAP) , undertaken 
i n  1977-1979, and i t s  coun te rpar t  study, t h e  I n t e r n a t i o n a l  Fuel Cycle Eva1 ua- 
t i o n  program (INFCE), were p r i m a r i l y  mot i va ted  by cons idera t ions  r e l a t e d  t o  
safeguarding fuel mater ia ls  aga ins t  d i v e r s i o n  t o  weapons programs by develop ing 
t echn i ca l  a l te rna t i ves  t o  t h e  t r a d i t i o n a l  1  i n e s  o f  r e a c t o r  and f u e l  c y c l e  
development. Because t h e  e f f i c i e n t  u t i  1  i z a t i  on o f  n a t u r a l  resources and t h e  
t echn i ca l  f eas i b i  1  i t y  o f  proposed v a r i a t i o n s  were inc luded ,  t h e  s t ud ies  were 
f a i r l y  comprehensive. It became c l e a r  t h a t  none o f  t h e  proposed a1 t e r n a t i  ves 
was e n t i r e l y  su i tab le  t o  meet t h e  goals  o f  t h e  program. A  summary of t he  



conclusions o f  t he  NASAP and INFCE programs i s  g iven i n  Sect ion V1.a. (2 )  o f  
t he  DOE PES Supplement. 

It i s  c l e a r  t h a t  t h e  CRBR system, and f a s t  reac to rs  i n  genera l ,  can adopt 
d i f f e r e n t  f u e l s  and reprocess ing schemes, so t h a t  i f  such v a r i a n t s  a re  judged 
t o  be requ i red ,  there  i s  some f l e x i b i l i t y  f o r  t h e i r  accommodation. 

8.5 Summary and Conclusion 
a I 

Add i t i ona l  i n f o rma t i on  presented i n  t h i s  chapter i s  cumulat ive and does n o t  
r e s u l t  i n  s i g n i f i c a n t  changes i n  t he  s t a f f ' s  assessment o f  the  CRBRP's env i ron-  
mental impacts. 

The s t a f f ' s  conc lus ions s ta ted  i n  the  FES remain e s s e n t i a l l y  t h e  same, even 
though t h e  t i m i n g  o f  the  CRBRP has changed, based on the Commission's dec i s i on  
(NRC, 1976) t h a t  t he  need f o r  the  LMFBR program, i n c l u d i n g  i t s  ob jec t i ves ,  s t r uc -  
t u r e ,  and t im ing ,  i s  es tab l i shed  by the  ERDA (DOE) impact statement and associated 
processes. The e a r l i e r  scheduled s ta r t up  o f  t he  p l a n t  toward t he  end o f  1982 can- 
n o t  be accomplished because o f  t he  suspension o f  l i c e n s i n g  a c t i v i t i e s  between 
A p r i l  1977 and October 1981. The s t a f f  be l ieves  i t  i s  f e a s i b l e  t o  meet the  new 
s t a r t u p  date o f  February 1990, which has been es tab l i shed  by DOE under t h e  LMFBR 
Program (PES Suppl ement, 1982). 



9 ALTERNATIVES 

9 . 1  Energy Sources 

There have been no changes t o  t h i s  sect ion.  

9.2 S i tes  

9.2.1 Background 

There have been no changes t o  t h i s  sect ion.  

9.2.2 TVA S i t e  Se lec t ion  C r i t e r i a  

There have been no changes t o  t h i s  sec t ion .  

9.2.3 A l t e r n a t i v e  S i tes  f o r  t he  Hook-on Option 

Since the  FES was issued i n  1977, t he  design o f  CRBRP as a complete new p l a n t  
has progressed t o  such an advanced stage t h a t  reworking the  design f o r  the  
hook-on op t i on  would r e s u l t  i n  subs tant ia l  economic and schedular pena l t i es  
(Longenecker, 1981). For t h a t  reason, the  app l icants  no longer consider t he  
hook-on arrangement t o  be v iable.  The s t a f f  agrees w i t h  t h a t  p o s i t i o n  (see 
Sect ion 9.2.5). 

9.2.4 A l t e r n a t i v e  New S i t e s  i n  the  TVA Service Area 

A t  the  s t a f f ' s  request,  upon resumption o f  the  CRBRP l i c e n s i n g  rev iew i n  t h e  
f a l l  o f  1981, t he  app l icants  augmented t h e i r  d iscussion o f  a l t e r n a t i v e  s i t e s  
i n  t he  ER i n  t he  contex t  o f  NRC's Proposed Rule on A l t e r n a t i v e  S i t e s  (45 FR 
24168-24177, A p r i l  9, 1980; see Appendix K). The proposed r u l e  i s  one o f  t h e  
p r i n c i p a l  references c u r r e n t l y  used by the  s t a f f  as guidance i n  i t s  rev iew o f  
a l t e r n a t i v e  s i t e s  f o r  nuclear  power p lan ts .  Although the  proposed r u l e  was 
developed t o  ensure t h a t  environmental f ac to rs  are app rop r ia te l y  considered i n  
s i t i n g  commercial nuclear  power p lan ts ,  the  s t a f f  be1 ieves the  guidance t h e r e i n  
i s  genera l l y  appropr iate f o r  review o f  a l t e r n a t i v e  s i t e s  f o r  the  LMFBR 
demonstration p l a n t  because one o f  the p r o j e c t  ob jec t i ves  i s  t o  demonstrate 
l i c e n s a b i l i t y  i n  a u t i l i t y  environment. 

The purpose o f  t h i s  review i s  t o  determine whether the  app l i can ts '  proposed 
s i t e  represents a reasonable choice from a group o f  a1 t e r n a t i v e  s i t e s  selected 
by a process s e n s i t i v e  t o  environmental concerns. While the  s t a f f  has used the  
Proposed Rule on A l t e r n a t i v e  S i tes  t o  guide i t s  independent rev iew o f  the a l t e r -  
na t i ve  s i t e s ,  the s t a f f  i s  bound by standards s e t  f o r t h  by the  Commission i n  i t s  
1976 Order (CLI-76-13) t h a t  on ly  a1 t e r n a t i v e  s i t e s  which a re  " subs tan t i a l  l y  
b e t t e r "  than C l inch  River  need be i d e n t i f i e d  by t h e  s t a f f ' s  a l t e r n a t i v e  s i t e  
se lec t i on  process. The scope o f  the  review inc ludes analyses d i r e c t e d  a t  making 
the  f o l l  owing determinat ions: 



(1) Whether t h e  reconnaissance l e v e l  i n f o r m a t i o n  submi t ted  by t h e  a p p l i c a n t s  
i s  s u f f i c i e n t  t o  suppor t  t h e  analyses necessary t o  reach reasoned 
conc l  u s i  ons. 

(2) Whether t h e  r e g i o n  o f  i n t e r e s t  ( R O I )  cons idered i s  o f  s u f f i c i e n t  s i z e  t o  
r e f l e c t  reasonably  a v a i l a b l e  environmental  d i v e r s i t y  o f  wa te r  bodies and 
assoc ia ted  phys iograph ic  u n i t s .  

(3) Whether t h e  cand ida te  s i t e s  a re  among t he  b e s t  t h a t  c o u l d  reasonably  be 
found ,  based on a n a l y s i s  o f  t h e  m e r i t s  o f  t h e  cand ida te  s i t e s .  

(4) Whether one o r  more a l t e r n a t i v e  s i t e s  i s  s u b s t a n t i a l l y  b e t t e r  t h a n  t h e  
a p p l i c a n t s '  proposed s i t e ,  based on a s 'equent ia l  two-par t  a n a l y t i c a l  t e s t .  
The f i r s t  p a r t  o f  t h e  t e s t  determines whether any o f  t h e  a l t e r n a t i v e  s i t e s  
i s  env i r onmen ta l l y  p r e f e r a b l e  t o  t h e  proposed s i t e ,  us i ng  a s e t  o f  env i ron-  
mental c r i t e r i a  and cons ide r i ng  t h e  probable  e f f e c t s  o f  t h e  p r o j e c t .  I f  
any a l t e r n a t i v e  (candidate)  s i t e  i s  found t o  be env i r onmen ta l l y  p r e f e r a b l e ,  
t h e  second p a r t  o f  t h e  t e s t  i s  undertaken t o  determine whether t h a t  a l t e r -  
n a t i v e  s i t e  i s  s u b s t a n t i a l l y  b e t t e r  than  (e.g. ,  obv i ous l y  s u p e r i o r  t o )  t h e  
proposed s i t e  when p r o j e c t  economics, technology,  and i n s t i t u t i o n a l  
f a c t o r s  a re  a l s o  considered. As p a r t  o f  t he  l a t t e r  de te rm ina t i on ,  t h e  
s t a f f  a l s o  cons iders  whether l o c a t i n g  t h e  p l a n t  a t  another  s i t e  would 
a f f e c t  t h e  p r o j e c t ' s  a b i l i t y  t o  meet i t s  programmatic o b j e c t i v e s .  

9.2.4.1 TVA's S i t e  S e l e c t i o n  Process 

The Region o f  I n t e r e s t  

The a p p l i c a n t s  s t a t e  t h a t  t h e  r e g i o n  o f  i n t e r e s t  cons idered f o r  s i t i n g  t h e  
demonst ra t ion p l a n t  was t h e  e n t i r e  TVA power s e r v i c e  area, which i nc l udes  most 
o f  Tennessee and p a r t s  o f  severa l  ad jacen t  s t a t e s  (Longenecker, 1982c and d). 
As shown i n  F i gu re  A9.1, t h i s  r e g i o n  i nc l udes  many r i v e r s  r ang ing  i n  s i z e  f rom 
smal l  t o  r a t h e r  l a r g e  and water  bodies v a r y i n g  f rom f r e e - f l o w i n g  streams t o  
impounded lakes.  The phys iograph ic  u n i t s  assoc ia ted  w i t h  these r i v e r s  i n c l u d e  
coas ta l  p l a i n s ,  i n t e r i o r  low p la teaus ,  t h e  Appalachian Pla teau,  t h e  V a l l e y  and 
Ridge Prov ince,  and t h e  Blue Ridge. Table A9.1 l i s t s  t he  va r i ous  r i v e r s  and 
t h e i r  assoc ia ted  phys iograph ic  u n i t s .  

The s t a f f  agrees t h a t  t h e  f ea tu res  descr ibed above p rov i de  s u f f i c i e n t  env i ron-  
mental  d i v e r s i t y  t o  e s t a b l i s h  t h e  TVA s e r v i c e  a rea  as an acceptab le  r e g i o n  o f  
i n t e r e s t .  

S e l e c t i o n  o f  Candidate S i t e s  

W i t h i n  t h e  r e g i o n  o f  i n t e r e s t ,  t h e  app l i can t s  s t a t e  t h a t  t h e  o r i g i n a l  s i t i n g  
assessment cons idered t h e  TVA steam p l a n t s  f o r  a  p o s s i b l e  hook-on arrangement 
and 109 p o t e n t i a l  s i t e s  f o r  an e n t i r e l y  new p l a n t  (ER Appendix G). These s i t e s  
were on o r  near t h e  r i v e r s  i d e n t i f i e d  i n  Table A9.1. The s l a t e  o f  13 cand ida te  
s i t e s  (2 hook-on and 11 "new") was de r i ved  f rom t h e  above s i t e s  on t h e  b a s i s  of 
eng ineer ing  cons ide ra t i ons  such as founda t ion  cond i t i ons ,  wa te r  supp ly ,  f l o o d -  
i n g  p o t e n t i a l ,  and env i ronmenta l  f a c t o r s  such as p r o x i m i t y  t o  w i l d l i f e  and 
r e c r e a t i o n a l  areas. P o t e n t i a l  s i t e s  a long  t h e  M i s s i s s i p p i  and Ohio R i ve r s  i n  
t h e  nor thwes te rn  p a r t  o f  t h e  r e g i o n  were excluded because t h e i r  p r o x i m i t y  t o  
t h e  New Madr id  h i g h  se ismic  zone i s  good reason t o  doubt t h e i r  l i c e n s a b i l i t y .  



Figure A9.1 TVA region o f  interest and candidate sites 



Table A9.1 C l a s s i f i c a t i o n  o f  r i v e r s  where TVA s i t e s  were cons idered 
f o r  t h e  LMFBR demonstrat ion p l a n t  

I 
I 

Associated Physiographic 
R iver  R i ve r  Type U n i t s  1 

I 
Tennessee Large, impounded Or i g i na tes  i n  v a l l e y  and 1 

r i d g e  and f lows  through 1 
Cumber1 and P la teau  and 1 
i n t e r i o r  low p la teau  t o  
coas ta l  p l  a i  n  

I 

Duck Small, impounded I n t e r i o r  1  ow p la teau  

E l k  Small, impounded I n t e r i o r  low p l a t e a u  

Sequatc h i  e  Small , headwater Appalachian P la teau  

C l  i n c h  

Emory 

Medium t o  smal l ,  Va l l ey  and r i d g e  
impounded, headwaters 

Small, impounded, Val l e y  and r i d g e  
headwaters 

L i t t l e  Tennessee Small, impounded, O r i g i na tes  i n  Blue Ridge and 
headwaters f lows  t o  v a l  l e y  and r i d g e  

T e l l  i c o  

Hol s ton  

French Broad 

No1 ichucky 

Cumberland R i ve r  Bas in  

Small, headwater O r i g i na tes  i n  B lue Ridge and 
f lows  t o  v a l l e y  and r i d g e  

Medi urn t o  smal l  , V a l l e y  and r i d g e  
impounded, headwaters 

Medium, impounded, O r i g i na tes  i n  B lue  Ridge and 
headwaters f lows  t o  v a l l e y  and r i d g e  

Small, impounded, O r i g i na tes  i n  Blue Ridge and 
headwaters f lows  t o  va l  l e y  and r i d g e  

Cumberl and Large t o  medium, Or i g i na tes  i n  i n t e r i o r  low 
impounded p l a t e a u  and f lows  t o  coas ta l  

p l a i n  

Red Small, headwater I n t e r i o r  low p la teau  

Caney Fork  Smal l ,  impounded, I n t e r i o r  low p l a t e a u  
headwater 



The Green, Pear l ,  Barren, Coosa, Tornbigbee, and Black Warr ior  Rivers were 
excluded by TVA because on ly  t h e i r  headwaters are w i t h i n  the R O I  and these 
headwaters d i d  no t  appear t o  prov ide adequate coo l i ng  water c a p a b i l i t i e s .  

The 11 candidate new s i t e s  l i s t e d  i n  FES Table 9.2 are a l so  l i s t e d  here i n  
Table A9.2 w i t h  the  r i v e r ,  r i v e r  type, and character o f  t he  physiographic u n i t  
p e r t i n e n t  t o  each s i t e .  A l l  o f  these s i t e s  were considered p o t e n t i a l l y  l i cens -  
able a t  t he  t ime of t h e i r  s e l e c t i o n  and, s ince then, NRC has issued permi ts  for  
cons t ruc t ion  of LWR p l a n t s  a t  t he  H a r t s v i l l e  and Phipps Bend s i t e s .  The John 
Sevier and Widows Creek s i t e s ,  where hook-on t o  e x i s t i n g  tu rb ines  was i n i t i a l l y  
considered, are shown i n  the  t a b l e  f o r  completeness; t he  Yellow Creek s i t e  i n  
the nor theast  corner  o f  M iss i ss ipp i ,  f o r  which NRC granted a cons t ruc t i on  per- 
m i t  subsequent t o  the  i n i t i a l  s e l e c t i o n  process, has a l so  been added t o  the  
l i s t  as representa t ive  of t he  western p a r t  o f  the  TVA power serv ice  area. As 
can be seen from Figure A9.1 and Table A9.2, these 14 s i t e s  r e f l e c t  the  environ' 
mental d i v e r s i t y  of t he  f e a s i b l e  s i t i n g  areas w i t h i n  the  reg ion  o f  i n t e r e s t .  

Guidance from the  proposed r u l e  on a l t e r n a t i v e  s i t e s  (see Appendix K f o r  the  
proposed Appendix A t o  10 CFR 51) provides two ways o f  demonstrating t h a t  the  
s i t e s  q u a l i f y  as among the  bes t  t h a t  could reasonably be found. They must 
e i t h e r  (1) be i d e n t i f i e d  through the  use o f  s i t e - s e l e c t i o n  methodology t h a t  
inc ludes an envi ronmental ly  s e n s i t i v e  s i t e  screening process, which, i n  addi- 
t i o n ,  meets seven process-or iented c r i t e r i a  (Appendix A,  Sect ion VI.3); o r  (2) 
meet e i g h t  environmental th resho ld  c r i t e r i a  (Appendix A, Sect ion VI.2.b), i n  
which case there  s h a l l  be no f u r t h e r  review o f  the  s i t e - s e l e c t i o n  process. The 
app l icants  chose the  second review op t i on  and evaluated the  candidate s i t e s  f o r  
conformi ty  w i t h  the  fo l l ow ing  th resho ld  c r i t e r i a  l i s t e d  i n  Sect ion VI.2.b: 

I (1) Consumptive use o f  water would no t  cause s i g n i f i c a n t  adverse e f f e c t s  on 
o ther  water users. 

(2) There would n o t  l i k e l y  be any fu r the r  endangerment o f  a s t a t e  o r  Federa l l y  
l i s t e d  threatened o r  endangered p l a n t  o r  animal species. 

(3)  There would no t  1 i k e l y  be any s i g n i f i c a n t  impacts t o  spawning grounds o r  
nursery areas o f  s i g n i f i c a n c e  i n  t he  maintenance o f  populat ions o f  impor- 
t a n t  aquat ic  species. 

(4) Discharges o f  e f f l u e n t s  i n t o  waterways would l i k e l y  be i n  accordance w i t h  
s t a t e  and Federal regu la t i ons  (e.g., avoidance o f  discharges t o  waters of 
the  h ighes t  s t a t e  qua1 i t y  designat ion)  and would no t  1 i k e l y  adversely 
a f f e c t  e f f o r t s  o f  s t a t e  o r  Federal agencies t o  implement water q u a l i t y  
ob jec t i ves  (e.g., a d d i t i o n a l  discharges t o  waters o f  c u r r e n t l y  unaccept- 
able q u a l i t y  as determined by a state) .  

(5) There would be no preemption o r  l i k e l y  adverse impacts on land uses 
s p e c i a l l y  designated f o r  environmental o r  recreat iona l  purposes such as 
parks, wi 1 d l  i f e  preserves, s t a t e  and nat iona l  f o res ts ,  wi lderness areas, 
f loodp la ins ,  w i l d  and scenic r i v e r s ,  o r  areas on the  Nat ional  Reg is te r  
o f  H i s t o r i c  Places. 

1 (6) There would n o t  l i k e l y  be any s i g n i f i c a n t  impact on t e r r e s t r i a l  and aquat ic  
ecosystems, i n c l u d i n g  wetlands, which are unique t o  the  resource area. 



Table A9.2 Candidate s i t e s  

S i t e  River  River  type Physiographic character - 
Spring Creek Tennessee Large, impounded I n t e r i o r  low p la teau 

B ly the Ferry Tennessee Large, impounded Val l e y  and r i d g e  

Caney Creek Tennessee Large, impounded Val ley and r i dge  

Cl inch River  C l  i nch  Small, r i v e r i n e ,  Val 1 ey and r i dge  
impounded 

Taylor Bend French Broad Small , impounded, Val l ey  and r i dge  
headwater 

Buck Hollow Hol s ton Medium, headwater Val ley and r i dge  

Phipps Bend Holston Medi um, headwater Val 1 ey and r idge 

Lee Val 1 ey Hol s ton Medium headwater Val l e y  and r idge 

Murphy H i l l  Tennessee Large, impounded Appalachian Plateau 

Jo hntown Cumber1 and Medium, r i v e r i n e ,  I n t e r i o r  low plateau 
( H a r t s v i l l e )  impounded 

Rieves Bend Duck Small, p o t e n t i a l l y  I n t e r i o r  low plateau 
impounded 

John Sevier Holston Medi um, impounded, Val 1 ey and r idge 
headwater 

Widows Creek Tennessee Large, impounded Appalachian Plateau 

Yellow Creek Tennessee Large, impounded Coastal Pla in 

(7) The populat ion densi ty ,  i nc lud ing  weighted t rans ien t  population, pro- 
j ec ted  a t  the  t ime o f  i n i t i a l  opera t ion  o f  a nuclear power plant, would 
not  exceed 500 persons/mi2 averaged over any r a d i a l  distance out t o  30 
mi les  from the s i t e ,  and the p ro jec ted  populat ion density over the l i f e -  
t ime of the  nuclear power p l a n t  would not exceed 1,000 persons/mi2. 

(8) The s i t e  i s  not  i n  an area where a d d i t i o n a l  sa fe ty  considerations 
(geology; seismol ogy; hydro1 ogy; meteorology; and industr ia l ,  m i  1  i t a r y ,  
and t ranspor ta t i on  f a c i l i t i e s )  o r  environmental considerations for one 
s i t e  compared t o  o ther  reasonable s i t e s  w i t h i n  the region of in teres t  
would r e s u l t  i n  the  reasonable 1 i k e l  i hood of having to  expend substant ial  
add i t i ona l  sums o f  money (cumulat ive expenditures i n  excess of about 5% o f  
t o t a l  p r o j e c t  c a p i t a l  costs) t o  make the p r o j e c t  licensable from the 
sa fe ty  standpoint o r  t o  m i  t i  gate unduly adverse environmental impacts. 

I n  consider ing the  14 candidate s i t e s  f o r  compliance with the eight threshold 
c r i t e r i a ,  the  appl icants found t h a t  a l l  of the  s i t e s  meet the c r i t e r i a  w i th  the 
exception o f  Rieves Bend, which would not  meet c r i t e r i a  (I),  (4), and (8) re la -  
t i v e  t o  water sources. This f i n d i n g  w i t h  respect t o  Rieves Bend i s  consistent 



w i t h  the  s t a f f ' s  view expressed i n  t h e  FES (p. 9-6) t h a t  t he  l a c k  o f  an assured 
supply o f  c o o l i n g  water  a t  t h a t  s i t e  i s  adequate reason f o r  i t s  r e j e c t i o n .  FES 
sec t i on  9.2.4 i n d i c a t e s  t h a t  several  o f  t he  candidate s i t e s  would be more c o s t l y  
t o  develop, p r i m a r i l y  because o f  geo log ica l  c h a r a c t e r i s t i c s ,  o r  a re  otherwise 
less  des i rab le  than t h e  C l i nch  River  s i t e .  However, t he  s t a f f ' s  rev iew o f  i n f o r -  
mation i n  t h e  appl i can ts  ' ER, t he  s t a f f ' s  environmental statements on var ious 
TVA p r o j e c t s  ( H a r t s v i l l e ,  Phipps Bend, Yellow Creek, Watts Bar, Be l l e fon te ,  and 
Browns Ferry) ,  and o the r  documents (e. g. , TVA' s environmental statement on a 
proposed coal  g a s i f i c a t i o n  p l a n t  a t  t h e  Murphy H i l l  s i t e )  i nd i ca tes  t h a t  a l l  of 
the  candidate s i t e s  except Rieves Bend would meet t h e  e i g h t  th resho ld  c r i t e r i a .  

The proposed r u l e  on a l t e r n a t i v e  s i t e s  (Appendix K, Sect ion VI.2.a) a l so  i n d i -  
cates t h a t  t he  f i n a l  s l a t e  o f  candidate s i t e s  should inc lude:  (1) a t  l e a s t  f o u r  
s i t e s  t o  p rov ide  reasonable representa t ion  o f  t he  d i v e r s i t y  o f  land  and water 
resources w i t h i n  t he  R O I ;  (2) one o r  more s i t e s  associated w i t h  each type  o f  
water source and physiographic u n i t  reasonably a v a i l a b l e  w i t h i n  t h e  R O I ;  and 
(3) one a l t e r n a t i v e  s i t e  w i t h  t h e  same water source as the  proposed s i t e .  
Accord ingly ,  t h e  app l i can ts  have i d e n t i f i e d  4 o f  the  14 candidate s i t e s  ( i n  
a d d i t i o n  t o  t h e  proposed s i t e  a t  C l i nch  River)  as adequately represent ing  t h e  
d i v e r s i t y  w i t h i n  t he  TVA reg ion  (Longenecker, 1 9 8 2 ~ ) ~  as fo l lows:  

Phipps Bend represents an acceptable s i t e  f o r  a nuclear  p l a n t  on a medium r i v e r  
i n  t he  headwaters l oca ted  i n  v a l l e y  and r i d g e  areas; H a r t s v i l l e  represents an 
acceptable s i t e  on a medium r i v e r  impounded i n  a p la teau  area; Murphy H i l l  
represents an acceptable s i t e  on a l a r g e  r i v e r  i n  t he  Appalachian p lateau;  and, 
Yellow Creek represents an acceptable s i t e  on a l a rge  r i v e r  a t  t he  j u n c t i o n  o f  
t he  Coastal P la in ,  t h e  I n t e r i o r  Low Plateau, and the  Appalachian Plateau. No 
a l t e r n a t i v e  s i t e  on t h e  C l i n c h  R iver  was inc luded,  as c a l l e d  f o r  $n (3) above, 
because none o f  t h e  p o t e n t i a l  s i t e s  i d e n t i f i e d  e a r l i e r  on the  r i v e r  and upstream 
on N o r r i s  Reservoi r  emerged from t h e  screening process as candidate s i t e s  except 
t he  proposed s i t e  near Oak Ridge (TVA, 1975). 

I n  l i g h t  o f  t h e  d i v e r s i t y  represented by t h e  above f o u r  s i t e s ,  and the  f a c t  
t h a t  NRC a l ready  has considerable i n fo rma t i on  about them, t h e  app l i can ts  pro-  
posed t h a t  t h e  s t a f f  evaluate these f o u r  representa t i ve  s i t e s  t o  determine 
whether any TVA a l t e r n a t i v e  s i t e s  would be envi ronmenta l ly  p re fe rab le  t o  t he  
proposed s i t e  on t h e  C l i nch  River.  Based on t h e i r  o r i g i n a l  and updated eval -  
uat ions,  t he  app l i can ts  have concluded t h a t  t he re  a re  no s i t e s  i n  t h e  TVA area 
which a r e  envi ronmenta l ly  p re fe rab le  t o  t he  proposed s i t e .  

S t a f f  Eva1 u a t i  on 

The s t a f f  agrees w i t h  t he  app i i can ts l  view t h a t  t he  C l inch  River ,  H a r t s v i l l e ,  
Murphy H i  11, Phipps Bend, and Ye1 low creek s i t e s  adequately represent  t h e  
d i v e r s i t y  o f  environmental resources w i t h i n  t he  TVA area, w i t h  t he  poss ib le  
except ion o f  t h e  aquat ic  eco log ica l  c h a r a c t e r i s t i c s  o f  small r i v e r  headwaters. 
Also l a c k i n g  i s  an a l t e r n a t i v e  candidate s i t e  on the  same water source as t h e  
proposed s i t e ,  as c a l l e d  f o r  i n  NRC's proposed r u l e  on a1 t e r n a t i v e  s i t e s  (Sec- 
VI.2.a). However, n e i t h e r  o f  these d e f i c i e n c i e s  i s  impor tant  t o  t h i s  review, 
i n  t he  s t a f f ' s  op in ion,  because the  aquat ic  impacts o f  s i t i n g  t h e  demonstration 
p l a n t  on t h e  headwaters o f  a small r i v e r  o r  a t  another l o c a t i o n  on the  C l i nch  
R iver  a re  u n l i k e l y  t o  be l ess  than those a t  t he  proposed s i t e  o r  t he  o ther  
candidate s i t e s .  



More than  the  usual  reconnaissance- leve l  i n f o r m a t i o n  i s  a v a i l a b l e  on t he  Har ts -  I 
v i l l e ,  Phipps Bend, and Yel low Creek s i t e s  where LWR nuc lear  power u n i t s  were 
under c o n s t r u c t i o n  u n t i l  TVA decided r e c e n t l y  t o  postpone t h e i r  complet ion. 
Since t he  D r a f t  Supplement was issued i n  J u l y  1982, TVA has f u r t h e r  decided t o  
cancel  the  two a t  Phipps Bend and two o f  t he  f o u r  u n i t s  a t  H a r t s v i l l e .  Consider- 
ab le  i n f o r m a t i o n  i s  a l s o  a v a i l a b l e  on t h e  Murphy H i l l  s i t e ,  which i s  be ing  pre- 
pared by TVA f o r  t h e  planned c o n s t r u c t i o n  o f  a  coa l  g a s i f i c a t i o n  p l a n t  (TVA, 
1981b). The s t a f f  f i n d s  t h a t  t h e  l e v e l  o f  i n f o r m a t i o n  ( q u a n t i t y  and accuracy) 
i s  such t h a t  t h e  s t a f f  can make t he  comparison and has a  h i g h  degree o f  con- 
f i dence  t h a t  perce ived  advantages and disadvantages a re  r e f l e c t i v e  o f  t h e  t r u e  
s i t u a t i o n  a t  each o f  t he  a l t e r n a t i v e  s i t e s .  

9.2.5 Selected A l t e r n a t i v e  S i t e s  i n  t h e  TVA Serv ice  Area 

The s t a f f  compared t h e  f o u r  TVA candidate s i t e s  i d e n t i f i e d  i n  t h e  f o rego ing  
s e c t i o n  w i t h  t he  C l i n c h  R i ve r  s i t e  i n  Appendix L  o f  t h i s  document ( i nc l uded  i n  
Appendix L  a re  t h r e e  DOE s i t e s  which a r e  discussed i n  Sec t i on  9.2.6).  I n  
making t h i s  comparison, t he  s t a f f  assumed i n  t he  D r a f t  Supplement t h a t  t h e  
nuc lear  u n i t s  f o r  which TVA has c o n s t r u c t i o n  pe rm i t s  a t  t h e  H a r t s v i l l e ,  Phipps 
Bend, and Yel low Creek s i t e s  and t h e  coa l  g a s i f i c a t i o n  p l a n t  planned f o r  Murphy 
H i l l  w i l l  be completed and t h a t  t h e  LMFBR demonstrat ion p l a n t  would be const ructed 
on a  p r e s e n t l y  unc leared p o r t i o n  o f  each s i t e .  Th is  would p robab ly  n o t  be 
p o s s i b l e  a t  t h e  Murphy H i l l  s i t e  s i nce  t h e r e  does n o t  appear t o  be room a t  t h a t  
s i t e  f o r  bo th  t h e  syn fue l  p l a n t  and t h e  breeder p l a n t .  Hence, t h e  s t a f f  regards 
t h e  Murphy H i l l  s i t e  t o  be a  sur roga te  f o r  s i m i l a r  s i t e s  i n  t h e  v i c i n i t y .  

I n  i t s  assessments i n  Appendix L, t he  s t a f f  a l s o  cons idered whether s i g n i f i c a n t  
environmental  b e n e f i t s  cou ld  be gained from l o c a t i n g  t h e  p l a n t  on one of t h e  
f o u r  a l t e r n a t i v e  s i t e s  i f  t h e  p r o j e c t s  p a r t i a l l y  cons t ruc ted  o r  planned a t  
those s i t e s  were cance l l ed  and some o f  t h e  c l e a r e d  areas become a v a i l a b l e .  
Obvious ly ,  l o c a t i n g  t h e  p l a n t  on t he  c l ea red  areas wodld be an advantage even 
though t h e  p r i n c i p a l  s t r u c t u r e s  cou ld  n o t  be u t i l i z e d  because t h e i r  designs a re  
d i f f e r e n t  than  t h e  CRBRP. Poss ib ly ,  t h e  demonstrat ion p l a n t  c o u l d  u t i l i z e  any 
water  i n t a k e  and d ischarge f a c i l i t i e s  t h a t  have a l r eady  been cons t ruc ted ,  and 
t h e r e  may be o t h e r  e x i s t i n g  f a c i l i t i e s  t h a t  would be use fu l .  The s t a f f  be l i eves  
t h e r e  would be a  degree o f  environmental  p r e f e r a b i l i t y  f o r  a  s i t e  where s i t e  
p r e p a r a t i o n  has a l r eady  occurred. However, i t  i s  t h e  s t a f f ' s  o p i n i o n  t h a t  t he  
degree o f  environmental  p r e f e r a b i l i t y  would be marg ina l  i n  v iew o f  t h e  f a c t  
t h a t  t h e  proposed CRBRP would n o t  a f f e c t  any unique l a n d  uses o r  spec ia l  
resources and because t h e  l and  resources a f f e c t e d  a r e  o f  comparable q u a l i t y  t o  
those i n  t he  v i c i n i t y .  

Whether t he  c l ea red  areas a t  t h e  H a r t s v i l l e ,  Phipps Bend, Yel low Creek, and 
Murphy H i l l  s i t e s  w i l l  become a v a i l a b l e  i s  unknown and can o n l y  be speculated 
about a t  t h i s  t ime.  The s t a f f  t h e r e f o r e  cons iders  t h e  o p t i o n  of c o n s t r u c t i n g  
t h e  CRBRP on t h e  c l e a r e d  areas t h a t  a re  committed t o  those f a c i l i t i e s  t o  be 
equal 1  y unce r ta i  n. 

As i n d i c a t e d  i n  Appendix L, t h e  c h a r a c t e r i s t i c s  o f  these TVA s i t e s  ( i n c l u d i n g  
C l i n c h  R iver )  a re  rough l y  s i m i l a r  except  f o r  water  a v a i l a b i l i t y  and minor  d i f -  
ferences i n  p o t e n t i a l  impacts on aqua t i c  ecology. The l a r g e r  f l o w  r a t e s  of 
t h e  Tennessee R i v e r  would d i l u t e  and d isperse  blowdown from an ope ra t i ng  power 
p l a n t  more e f f e c t i v e l y  than  would sma l l e r  streams i n  t h e  reg ion ,  b u t  t h e  



discharge from t h e  LMFBR demonstrat ion p l a n t  (2432 gpm) would be so smal l  
i n  r e l a t i o n  t o  r i v e r  f low t h a t  t h i s  i s  n o t  an impor tan t  f a c t o r  i n  comparing 
s i t e s .  The a f f i n i t y  of s t r i p e d  bass f o r  t he  s t r e t c h  o f  t h e  C l i n c h  R i ve r  nex t  
t o  t he  proposed s i t e  du r i ng  t h e  h o t t e s t  t ime o f  yea r  would be a  p o t e n t i a l l y  
adverse s i t u a t i o n  if t h e r e  a re  no- f low cond i t i ons  s imul taneously  i n  t he  r i v e r  
f o r  an extended per iod .  Because a  s i m i l a r  s i t u a t i o n  does n o t  e x i s t  a t  t h e  
a l t e r n a t i v e  s i t e s ,  they  would appear t o  have an advantage i n  t h i s  respec t  were 
i t  n o t  f o r  t he  NPDES Permi t  requirement t h a t  t h e  a p p l i c a n t s  demonstrate l a c k  o f  
impact o r  accept  more s t r i n g e n t  thermal l i m i t s ,  and t h e  a p p l i c a n t s '  commitment 
t o  r e s t r i c t  thermal discharges from t h e  p l a n t  i f  necessary t o  m i t i g a t e  t h e  
impact of thermal discharges on t he  s t r i p e d  bass (Longenecker, 1982d). 

The r e s u l t s  of t h e  s t a f f ' s  analyses a re  presented i n  Table L . l  a t  t h e  end of  
Appendix L. As i n d i c a t e d  by t he  composite r a t i n g s ,  t h e  s t a f f  concluded t h a t  
none of  these TVA a l t e r n a t i v e  s i t e s  would be env i ronmenta l l y  p r e f e r a b l e  t o  t h e  
proposed s i t e  f o r  c o n s t r u c t i o n  and opera t ion  of t h e  LMFBR demonstrat ion p l a n t .  

Because no a l t e r n a t i v e  s i t e  was found t o  be env i ronmenta l l y  p re fe rab le ,  t h e  
s t a f f  concludes t h a t  no a l t e r n a t i v e  TVA s i t e  i s  s u b s t a n t i a l l y  b e t t e r  than  t h e  
proposed s i t e  f o r  t h e  LMFBR demonstrat ion p l a n t .  

Only upon i d e n t i f i c a t i o n  o f  an environmental l y  p r e f e r a b l e  s i t e  would t h e  s t a f f  
norma l l y  conduct t h e  second p a r t  o f  t h e  two-stage a n a l y s i s  (NUREG-0555, d r a f t  
r e v i s i o n  o f  Sec t ion  9.2) i n  which economics, technology,  and i n s t i t u t i o n a l  
f a c t o r s  a re  a1 so cons idered i n  maki ng i t s  determi na t i on .  However, because 
those sub jec ts  were addressed i n  t he  1977 FES, t h e  s t a f f  decided t o  update 
some aspects of t h a t  p resen ta t i on  as fo l lows :  

The s t a f f  concluded i n  t h i s  sec t i on  of t h e  FES t h a t  a  hook-on arrangement 
o f f e r e d  p o t e n t i a l  d o l l a r  savings on t h e  o rder  of $50 t o  100 m i l l i o n .  Neverthe- 
l ess ,  t h e  a p p l i c a n t s  and t h e  s t a f f  found t h e  stand-alone p l a n t  des ign t o  be 
p re fe rab le  because i t s  b e n e f i t s  were perce ived t o  be s i g n i f i c a n t l y  g rea te r .  
Today t h e  p o t e n t i a l  d o l l a r  savings f o r  t h e  hook-on p l a n t  no longer  e x i s t ,  and, 
i n  f ac t ,  s u b s t a n t i a l  economic and schedule p e n a l t i e s  would r e s u l t  if t h i s  
o p t i o n  were pursued (Longenecker, 1981). P l a n t  investment  expended f o r  CRBRP 
through 1981 t o t a l s  21.2% o f  t h e  t o t a l  p l a n t  c o s t  (Table A10.3), which i s  
equ i va len t  t o  $530 m i l l i o n .  Th is  represents  a  sunk c o s t  i n  equipment and 
design, a  l a r g e  p a r t  o f  which would n o t  be s u i t a b l e  f o r  a  hook-on p l a n t .  I n  
a d d i t i o n ,  t h e  hook-on f a c i  1  i t i e s  would now be 6 years  o l d e r  than  d u r i n g  t h e  FES 
rev iew,  r e s u l t i n g  i n  decreased re1  i a b i  1  i ty  and remain ing 1  i fe .  These penal t i e s  
would r e s u l t  because ou t l ays  f o r  much of t h e  s i t e  and p l a n t  des ign cos ts  as 
w e l l  as equipment f o r  t h e  stand-alone p l a n t  have cont inued over  t h e  years,  thus  
making t h e  to-go cos t s  and schedul ing requirements f o r  t h i s  o p t i o n  f a r  more 
c o s t  e f f e c t i v e  than  f o r  t h e  hook-on op t ion .  

Assuming t h a t  TVA would agree t o  cont inue i n  t h e  same r o l e  i t now has a t  t h e  
C l i n c h  R i ve r  s i t e ,  t h e  programmatic o b j e c t i v e  o f  u t i l i t y  p a r t i c i p a t i o n  would be 
s a t i s f i e d  f o r  any s i t e  w i t h i n  t h e  TVA power s e r v i c e  area. However, t h e  a p p l i -  
cants  s t a t e  t h a t  t h e  programmatic t i m i n g  o b j e c t i v e  f o r  t h e  demonstrat ion p l a n t  
( t h a t  i t  be completed as e x p e d i t i o u s l y  as poss ib l e )  cannot be met if a d e c i s i o n  
i s  made t o  l o c a t e  t h e  p l a n t  a t  a  d i f f e r e n t  s i t e  (Longenecker, 1982d). DOE 
est imates t h a t  such a  change o f  l o c a t i o n  would de lay  t h e  p r o j e c t  a  bare minimum 



o f  33 months t o  a  more probable 43 months from t h e  t ime  a  d e c i s i o n  i s  made t o  
change s i t e s  (see FES Sec t ion  9.2.6.1). 

The a p p l i c a n t s  have made a  recen t  c o s t  comparison o f  l o c a t i n g  t h e  demonstrat ion 
p l a n t  a t  an a l t e r n a t i v e  TVA s i t e  (Table A9.3, which supersedes FES Table 9.4). 
A  range o f  c o s t  d i f f e r e n c e s  was p rov ided  t o  encompass any poss ib l e  TVA a l t e r n a -  
t i v e  s i t e .  I t em 1 i n  t h e  t a b l e  i s  t h e  a d d i t i o n a l  e s c a l a t i o n  o f  t h e  C l i n c h  
R i ve r  year -o f -expend i tu re  cos ts  due t o  t h e  43-month-delay per iod .  I t em 1 does 
n o t  i n c l u d e  e s c a l a t i o n  on t h e  increased cos t s  r e s u l t i n g  from r e l o c a t i o n  t o  a  
d i f f e r e n t  s i t e  ( o the r  i tems i n  t h e  t a b l e )  w i t h  t h e  excep t ion  o f  i t e m  16, 
reduced revenue from t h e  s a l e  o f  power. 

Table A9.3 App l i can t s '  est imated c o s t  impact o f  r e l o c a t i n g  CRBRP 
t o  an a l t e r n a t i v e  TVA s i t e - - r e f e r e n c e  43-month-delay 
case 

I tem 
Incrementa l  c o s t  
$ ( m i l l i o n )  

Esca la t i on  
S t a f f  and Support S t r e t c h  Out 
Equipment Procurement 
Relocate P r o j e c t  O f f i c e  
A d d i t i o n a l  Travel  
D i f f e r e n c e  i n  P r e v a i l i n g  Labor Rates 
S i t e  Stud ies - Other than  Geolog ica l  
S i t e  Stud ies - Geolog ica l  
S i t e  Work Package 
Sei smic 
Foundat ion M a t e r i a l s  and Wal ls  
S i t e  Adaptat ion Redesign 
Excavat ion 
ER Rework 
PSAR Rework 
Reduced Revenue f rom Sale o f  Power 

Maximum Range o f  Cost Impacts 

Source: Longenecker, J. R. , l e t t e r  t o  P. S. Check, NRC, Table 3, 
May 28, 1982. 

T y p i c a l l y  t h e  s t a f f  employs a  computer program (CONCEPT) (Hudson, 1979) t o  
develop an independent check on t h e  reasonableness o f  an a p p l i c a n t ' s  c a p i t a l  
investment  c o s t  est imate.  An a t tempt  was made t o  app ly  CONCEPT t o  t h e  CRBRP; 
however, t h e  r e s u l t s  a r e  viewed as indeterminate.  The s t a f f  does n o t  f e e l  i t  
can d e r i v e  a  meaningful  independent es t imate  i n  t h i s  ins tance  because of a  
number o f  d i f f e r e n c e s  between t he  breeder r e a c t o r  and t h e  l i g h t  water  r e a c t o r  
techno log ies  f o r  which t h e  CONCEPT code i s  app l i cab le .  



9.2.6 A l t e r n a t i v e  TVA S i t e s  Outside I t s  Serv ice Area and A l t e r n a t i v e  DOE S i t e s  

This  sec t i on  o f  t h e  FES has no t  been changed except as noted below. 

DOE has reviewed t h e  screening conducted p rev ious l y  by ERDA o f  government prop- 
e r t i e s  i n  i t s  custody and conf i rmed t h a t  t he  Hanford, INEL (Idaho), and Savannah 
River  P lan t  a re  f e a s i b l e  s i t e s  f o r  t h e  LMFBR demonstrat ion p l a n t  (Longenecker, 
1 9 8 2 ,  Attachment 1, P a r t  2). DOE s ta ted  t h a t  t h e  o n l y  s i t e s  i t  has acqui red 
s ince 1977 t h a t  would be o f  adequate s i z e  ( a t  l e a s t  300 acres) a re  committed t o  
o the r  programmatic uses. The Nevada t e s t  s i t e  was again r e j e c t e d  f o r  t h e  reasons 
s ta ted  i n  t h e  t h i r d  paragraph on FES page 9-11. 

The app l i can ts  have reexamined t h e  data r e l a t i v e  t o  t h e  th ree  DOE candidate s i t e s  
and have again concluded t h a t :  

(1) Atmospheric d i spe rs ion  and s i t e  i s o l a t i o n  f a c t o r s  (minimum exc lus ion  
boundary d is tance,  surrounding popu la t ion  dens i ty )  a re  somewhat more favor -  
ab le  a t  Hanford, Savannah R iver ,  o r  INEL than a t  t he  C l i nch  R iver  s i t e .  
However, i t  must be emphasized t h a t  t he  C l i nch  River  s i t e  i s  s t i l l  a  com- 
p l e t e l y  acceptable s i t e  f o r  cons t ruc t i on  o f  a  nuclear  f a c i l i t y .  

(2) A comparison o f  a l l  s i t i n g  parameters would no t  lead  one t o  s e l e c t  t he  
Hanford, Savannah River ,  o r  INEL areas as p re fe rab le  t o  t he  C l i nch  River  
s i t e .  

The popu la t i on  f i g u r e s  i n  FES Table 9.5 have been updated t o  1980 Census 
f i g u r e s  as fo l lows:  

S i t e  Popu la t ion  center  Populat ion w i t h i n  50 m i l es  

C l i nch  R iver  27,532 (Oak R i  dge) 830,840 

Hanford 33,582 (Richland) 263,746 

INEL 38,696 (Idaho F a l l s )  140,550 

Savannah R iver  47,532 (Augusta) ~500 ,000  

Table 9.5 i n  t h e  FES has a l s o  been cor rec ted  f o r  atmospheric d i spe rs ion  a t  t h e  
Savannah R iver  Reservat ion t o  read " s l i g h t l y  b e t t e r  than C l i nch  River"  r a t h e r  
than "much b e t t e r  than C l  i nch River .  " 

The app l i can ts  have a l s o  reconf i rmed t h a t  u t i l i t y  groups i n  t he  v i c i n i t i e s  of 
the  above t h r e e  s i t e s  a re  unava i lab le  t o  p a r t i c i p a t e  ex tens i ve l y  i n  t h e  p r o j e c t  
o r  t o  operate t he  p l a n t  as TVA would a t  t he  C l i nch  River  s i t e  (ER App F, Am XV). 

An independent rev iew o f  these th ree  DOE candidate s i t e s  was r e c e n t l y  made by 
t h e  s t a f f ;  t h e  r e s u l t s  a re  summarized i n  Appendix L  o f  t h i s  document. As 
i n d i c a t e d  i n  Table L . l  a t  t h e  end o f  t h a t  appendix, t h e  s t a f f  d i d  no t  f i n d  any 
o f  these DOE candidate s i t e s  t o  be s u b s t a n t i a l l y  b e t t e r  than t h e  C l i nch  River  
s i t e  f o r  t h e  LMFBR demonstrat ion p l a n t .  



9.2.6.1 Schedule Impacts 

The app l icants  est imate a  schedule delay o f  43 months f o r  r e l o c a t i o n  o f  the  
demonstration p l a n t ,  t he  same as i n  t he  FES. The o n l y  d i f f e r e n c e  i s  t h a t  i n  
c a l c u l a t i n g  the  cos t  d i f f e rences  due t o  a  change i n  s i t e  t he  app l icants  have now 
es tab l ished October 1, 1982 r a t h e r  than October 1, 1977, as Reference Time Zero 
f o r  the  s t a r t  o f  t h e i r  delay schedules. I n  t he  FES, the  s t a f f  est imated t h a t  
the  delay per iod  could poss ib l y  be reduced t o  as l i t t l e  as 27 months f o l l o w i n g  
an unfavorable FES on C l i nch  River  i f  a l l  means were pursued t o  acce lera te  the  
e f f o r t .  I n  today 's  p o l i t i c a l  c l imate ,  t he  s t a f f  be l i eves  a  delay p e r i o d  o f  36 
months would be reasonable as an o p t i m i s t i c  schedule. 

9.2.6.2 Cost o f  Delay 

The app l i can ts '  cu r ren t  est imates o f  a d d i t i o n a l  cos t  requirements a t  a l t e r n a t i v e  
s i t e s  are summarized i n  Table A9.4 (which replaces FES Table 9.6).  These cos ts  
are based on a  43-month delay. The esca la t i on  value shown does not  inc lude 
esca la t i on  on the  subsequent values i n  t he  t a b l e  except on i tem 16, reduced 
revenue. The app l i can ts '  cos t  est imates are from an appropr ia t ions  standpoint  
and do n o t  r e f l e c t  i n t e r e s t  dur ing  cons t ruc t i on  o r  present  worth d iscount ing.  

For c a l c u l a t i o n  purposes, t o  inc lude the  cos t  o f  money e f f e c t s ,  t he  s t a f f  has 
rounded the  43-month delay pe r iod  t o  4  years and performed a  s e n s i t i v i t y  ana lys is  
o f  t h e  economic e f f e c t  o f  t h e  delay pe r iod  by comparing a  3-year delay case t o  a  
4-year delay case, and used an 1% discount  r a t e  t o  r e f l e c t  the  costs i n  1982 
present worth d o l l a r s  (Table A9.5). The e f f e c t  o f  t h e  longer delay p e r i o d  i s  t o  
increase the  t o t a l  year-of-expenditure costs due t o  the  a d d i t i o n a l  esca la t i on  
and prolonged s t a f f  support w h i l e  decreasing the  present  worth cos t  s ince the  
d iscount  r a t e  o f  1% exceeds the  esca la t i on  r a t e  o f  8%. The p e r i o d  o f  delay 
chosen has minimal e f f e c t  on the  present  worth cos t ,  as can be seen by comparing 
the  48-month delay case t o  the  36-month delay case. The d i f f e r e n c e  between the  
present worth costs between the  two cases was on ly  $0.3 m i l l i o n  (Table A9.5). 

The s t a f f  has a l so  rev i sed  the  app l i can ts '  est imated revenue adjustments f o r  t he  
sa le  o f  power t o  r e f l e c t  recent  f u e l  cos t  s t a t i s t i c s .  The e f f e c t  o f  t h i s  ad jus t -  
ment was a  reduct ion  i n  revenues from the  p l a n t  a t  C l i nch  River  and a t  each of 
the  a l t e r n a t i v e  s i t e s  except Hanford. The r e s u l t i n g  revenues over t he  7-month 
t e s t  and 5-year demonstration pe r iod  are as f o l  lows: 

Revenues i n  M i l l i o n s  o f  D o l l a r s  

C l inch  River  Hanford Idaho Savannah R iver  Other TVA S i t e s  

3  50 1097 253 486 477 

The s t a f f  assumed f o r  t h e  purpose o f  t h e  present  wor th  ana lys is  t h a t  t he  addi-  
t i o n a l  " S t a f f  and Support S t re t ch  Out Costs'' p ro jec ted  by the  app l icants  wodld 
be a l l oca ted  evenly over a  4-year delay pe r iod  dur ing  1983 through 1986 and 



Table A9.4 App l ican ts '  est imate o f  t he  43-month-delay c o s t  
impact o f  changing CRBRP t o  an a l t e r n a t i v e  s i t e  

I tem Incremental  Cost $ ( m i  11 ion)  

Esca la t i on  

S t a f f  and Support S t r e t c h  Out 

Equipment Procurement 

Relocate P r o j e c t  O f f i c e  

Add i t i ona l  Travel  

D i f f e rence  i n  P r e v a i l i n g  Labor 
Rates 

S i t e  Studies - Other than 
Geologica l  

S i t e  Studies - Geologica l  

S i t e  Work Package 

Seismic 

Hanford 

601 

164 

6  

7  

3  

429 

INEL - SRP 

601 601 

164 164 

13 10 

6  5  

3  1 

376 5 1  

Other TVA s i t e s  

601 

164 

7-36 

0  

1 

0-137 

11. Foundation Ma te r i a l s  and Wall s  2  2  2  2  

12. S i t e  Adaptat ion Redesign 10 10 10 10-88 

13. Excavat ion (15) 0  (6) 0-6 

14. Water Supply L ine 1 1 0 0  

15. ER Rework 1 1 1 1 

16. PSAR Rework 1 1 1 1 

17. Reduced Revenue from Sale o f  356 214 (27) 0  
E l  e c t r c i  t y  

- 
Tota l  Cost Impact 1588 1414 835 809-1210 

t h a t  t h e  a d d i t i o n a l  l abo r  cos ts  p ro jec ted  by the  app l i can ts  would be a l l o c a t e d  
i n  p r o p o r t i o n  t o  t h e  p ro jec ted  ba l  ance-of-pl a n t  cons t ruc t i on  f o r  1987 through 
1993. The s t a f f  f u r t h e r  assumed t h a t  t h e  a d d i t i o n a l  costs  f o r  o the r  r e l o c a t i o n  
and s i t e - r e l a t e d  a c t i v i t i e s  would be evenly spread over t h e  1983 through 1986 
delay per iod .  

The r e s u l t i n g  ne t  c o s t  d i f f e rences ,  cons ider ing  costs  and revenues o f  a l t e rna -  
t i v e  s i t e s  as compared t o  C l i n c h  River ,  are summarized i n  Table A9.5. The 
C l  i n c h  R iver  s i t e  has t h e  lowest  c o s t  bo th  i n  year  o f  expenditure do1 l a r s  and 
i n  p resent  wor th d o l l a r s .  The t a b l e  a l s o  shows t h a t  r e l o c a t i o n  would cos t  
(present  wor th basis)  $39-303 m i l l i o n  more a t  another TVA s i t e ,  $94 m i l l i o n  



S i t e  

Table A9.5 NRC s t a f f  es t imate  o f  cos ts  f o r  l o c a t i o n  o f  breeder r e a c t o r  
a t  a l t e r n a t i v e  s i t e s  as compared t o  C l i n c h  R i ve r  

Year o f  1982 
Expendi ture Present Worth 

$Mi l  1  i o n  % of Base $Mi l  1  i o n  % o f  Base 

C l i n c h  R iver  (base) l  

C l i n c h  River2 

Savannah R i  ver2 

TVA A1 t e r n a t i  ves2 
( h i g h  range) 

TVA A1 t e r n a t i v e s 2  
( low range) 

TVA A1 t e r n a t i  ves3 
( low range) 

lNo delay 

24-year de l  ay 

33-year de lay  

more a t  Hanford, $259 m i l l i o n  more a t  Idaho (INEL), o r  $61  m i l l i o n  more a t  
Savannah River .  As can be seen by comparing t h e  C l i n c h  R i ve r  (base) case t o  
t h e  C l i nch  R iver  4-year de lay case, a  de lay  has cons iderab le  e f f e c t  on t h e  yea r  
o f  expendi ture d o l l a r s ,  b u t  l i t t l e  e f f e c t  on t h e  1982 present  wor th  cos t .  
Thus, t h e  p e r i o d  o f  de lay  chosen f o r  t he  a n a l y s i s  i s  n o t  impor tan t  i n  comparing 
t h e  p resent  wor th costs .  Th is  f a c t  i s  a l s o  i l l u s t r a t e d  by comparing t h e  1982 
present  wor th  cos ts  o f  t h e  3-year and 4-year de lay  TVA a l t e r n a t i v e  ( low range) 
cases. 

9.2.6.3 Reduced Bene f i t s  o f  LMFBR Program 

I n  t h e  DOE Supplement (May 1982) t o  ERDA-1535 t h e  app l i can ts  s t a t e d  t h a t  t hey  
have n o t  updated t h e  c o s t - b e n e f i t  ana l ys i s  because key parameters (e .g. ,  com- 
mer ica l  LMFBR i n t r o d u c t i o n  dates, f u t u r e  nuc lear  capac i t y ,  e t c . )  used i n  complex 
c o s t - b e n e f i t  analyses o f  t h e  LMFBR a re  so u n c e r t a i n  a t  p resent  t h a t  t h e  va lue  o f  
such analyses would be quest ionable.  The s t a f f ' s  eva lua t i on  i n  t h e  FES o f  t h e  
b e n e f i t s  i s  no longer  cu r ren t ,  b u t  any at tempt  t o  update i t  would be specu la t i ve .  
Nevertheless, t h e  s t a f f  recognizes t h a t  any delay would r e s u l t  i n  reduced bene- 
f i t s  f rom t h e  CRBRP, and t h e r e f o r e  t h e  LMFBR program, i n  a  present-wor th con tex t .  



.2.6.4 Rad io log ica l  R isk  

here have been no changes t o  t h i s  sect ion.  

.2.7 Conclusion 

n  t he  f i r s t  paragraph of t h i s  sec t ion ,  t h e  f i r s t  two sentences have been 
hanged t o  read: 

The s t a f f  concluded i n  i t s  c u r r e n t  eva lua t i on  o f  a l t e r n a t i v e  s i t e s  
t h a t  t h e  DOE s i t e s  a t  Hanford, INEL, and Savannah R ive r  a re  no t  
s u b s t a n t i a l l y  b e t t e r  than  t h e  C l i n c h  R i ve r  s i t e  f o r  t h e  CRBRP 
(Sect ion 9.2.6). Atmospheric d i spe rs ion  i s  g r e a t e r  and popu la t i on  
d e n s i t i e s  a re  lower a t  those th ree  s i t e s  than  a t  t h e  proposed 
C l i n c h  R i ve r  s i t e .  

.. . . . . , : . A \ ;  . 
: >i.- ..,., . 

. .... .. The remainder o f  FES Sec t ion  9.2.7 i s  unchanged except f o r  t h e  f o l l ow ing :  

The second and t h i r d  sentences o f  t h e  t h i r d  paragraph have been de le ted  because 
t h e  u t i l i t y  i ndus t r y ,  r a t h e r  than  t h e  ERDA admin i s t ra to r ,  i s  expected t o  make 
the  commerc ia l izat ion d e c i s i o n  a t  some unknown date. The l a s t  two sentences o f  
t h e  same paragraph have been updated as f o l l ows :  "The s t a f f  c u r r e n t l y  est imates 
t h a t  r e l o c a t i o n  would r e s u l t  i n  an increase i n  t h e  c o s t  o f  t h e  p r o j e c t  o f  $39- 
303 m i l l i o n  on a  1982 present  va lue bas i s  and cons iderab ly  more on an appropr i -  
a t i o n s  bas is  (Table A9.5). A lso a  reduc t i on  o f  t h e  program b e n e f i t s  cou ld  be 
a t t r i b u t e d  t o  such a  delay."  

d- 

9.3 F a c i l i t y S y s t e m s  

9.3.1 Coo l ing  System Exc lus i ve  o f  I n t a k e  and Discharge 

There have been no changes t o  t h i s  sec t ion .  

9.3.2 I n t a k e  Systems 

There have been no changes t o  t h i s  sec t ion .  

9.3.3 Discharge Systems 

There have been no changes t o  t h i s  sec t ion .  

9.3.4 Chemical Waste Treatment 

There have been no changes t o  t h i s  sec t ion .  

9.3.5 B ioc ide  Systems 

Upstream o f  t he  main condenser, cont inuous hypoch lo r i t e  i n j e c t i o n  now i s  a l lowed 
t o  p revent  c o l o n i z a t i o n  o f  algae, b a c t e r i a ,  and fung i  i n  t h e  c o o l i n g  water  
system. Th is  i s  no t  a  s i g n i f i c a n t  change because o f  more s t r i n g e n t  NPDES Permi t  
l i m i t a t i o n s  on discharge concent ra t ion .  



9.3.5.1 Organic Bioc ides 

There have been no changes t o  t h i s  sect ion.  

9.3.5.2 Ozone 

There have been no changes t o  t h i s  sect ion.  

9.3.5.3 Mechanical Cleaning System 

I n  t he  second paragraph, the  s p e c i f i c  number (0.2 ppm) f o r  t he  l e v e l  o f  r e s i d u a l  
c h l o r i n e  t o  be discharged has been de le ted  because i t  d i f f e r s  from p rov i s i ons  
o f  t h e  NPDES Permit. EPA i s  p resen t l y  e s t a b l i s h i n g  t h e  app l i cab le  l i m i t a t i o n s .  
However, t h e  change i s  n o t  expected t o  be s i g n i f i c a n t .  

9.3.6 San i ta ry  Waste System 

The s p e c i f i c a t i o n s  f o r  the  san i t a ry  waste system have been rev i sed  t o  s t i p u l a t e  
t h a t  i t  must p rov ide  t reatment  f o r  a  maximum o f  13,000 gpd o f  sewage generated 
du r i ng  ope ra t i on  w i t h  a  s t a f f  o f  a  maximum o f  300 persons. 

9.3.6.1 Tap-In t o  E x i s t i n g  F a c i l i t y  

Th is  a l t e r n a t i v e  has been rev i sed  t o  s t i p u l a t e  pumping waste t o  an e x i s t i n g  
t reatment  p l a n t  t h a t  has s u f f i c i e n t  capac i ty  t o  handle t he  a d d i t i o n a l  f low. 

9.3.6.2 Ground Discharge 

There have been no changes t o  t h i s  sect ion.  

9.3.6.3 I n c i n e r a t i o n  

Th i s  a l t e r n a t i v e  i s  n o t  under considerat ion.  

9.3.6.4 A c t i v i t e d  Sludge/Membrane F i l t r a t i o n  

There have been no changes t o  t h i s  sect ion.  

9.3.6.5 Clarification/Filtration/Carbon Adsorpt ion 

There have been no changes t o  t h i s  sect ion.  

9.3.7 Transmission System 

There have been no changes t o  t h i s  sect ion.  

9.4 Benef i  t -Cos t  Corr~pari son 

I n  t h e  FES the  economic cos t  d i f f e r e n t i a l s  f o r  t he  var ious a l t e r n a t i v e  designs 
were considered. The values repor ted t h e r e i n  r e f l e c t  cos t  analyses performed by 
t h e  app l i can ts  i n  1976. Since t h a t  review, no techno log ica l  o r  economic advance 
has occurred t h a t  would make any one o f  t he  a l t e r n a t i v e  systems more economical ly 
a t t r a c t i v e .  However, i n  nominal terms, these est imates understate t h e  c u r r e n t  



absolute d i f f e r e n c e  because esca la t i on  as a r e s u l t  o f  general  i n f l a t i o n  has 
caused the  d o l l a r  c o s t  o f  a l l  system designs t o  increase. I n  a d d i t i o n ,  because 
much o f  t h e  design, t e s t i n g ,  and procurement associated w i t h  t h e  proposed p l a n t  
design have a l ready  occurred, t he re  has been a r e a l  economic s h i f t  i n  favor ,  o f  
adopt ing t he  p r e f e r r e d  system design. Because n e i t h e r  o f  these changes would 
r e s u l t  i n  an improvement i n  t he  rank ing  o f  t h e  a l t e r n a t i v e s  r e l a t i v e  t o  t h e  
proposed systems, t h e  s t a f f  has n o t  updated t h e  economic c o s t  est imates i n  t h i s  
sect ion.  

9 .4 .1  Cool ing System 

There have been no changes t o  t h i s  sect ion.  

9.4.2 I n t a k e  Systems 

There have been no changes t o  t h i s  sect ion.  

9.4.3 Discharge Systems 

There have been no changes t o  t h i s  sect ion.  

9.4.4 San i t a r y  Waste Systems 

There have been no changes t o  t h i s  sect ion.  



10 EVALUATION OF THE PROPOSED ACTION 

10.1 Unavoidable Adverse Environmental Impacts 

10.1.1 A b i o t i c  E f fec ts  

10.1.1.1 Land 

S i t e  p repara t ion  and cons t ruc t i on  a c t i v i t i e s  are now expected t o  d i s t u r b  a t o t a l  
of 292 acres of land f o r  CRBRP and 6 1  acres f o r  t ransmiss ion l i n e  r i g h t s  o f  way. 
Approximately 113.5 acres would be dedicated on a long-term bas is  t o  p l a n t  s t ruc -  
t u r e s  and adjacent  graded areas w i t h i n  a s e c u r i t y  b a r r i e r  (37 acres), access 
roads and r a i l r o a d  (30 acres o n ' s i t e ,  4  acres o f f  s i t e ) ,  a  barge-unloading area 
(4 acres), and o ther  f a c i l i t i e s .  These changes represent  increases o f  97 acres 
tempora r i l y  d is tu rbed and 40 acres dedicated on a long-term basis ;  however, these 
increases i n  land use are  i n s i g n i f i c a n t  compared t o  t h e  t o t a l  land a v a i l a b l e  on 
the  Oak Ridge reservat ion.  As s ta ted  i n  the  FES, a l l  o f  t he  t ransmiss ion tower 
bases would occupy l ess  than 1 a d d i t i o n a l  acre. 

10.1.1.2 Water 

Water consumed by the  p r o j e c t  i s  now expected t o  be a maximum o f  210,000 gpd f o r  
cons t ruc t i on  purposes and an average o f  8.3 c f s  (3730 gpm) du r ing  fu l l -power  
operat ion.  These f i g u r e s  are h igher  than the  190,000 gpd and 8 c f s  (3584 gpm), 
respec t i ve l y ,  est imated i n  t he  FES, b u t  these increases i n  water use are  envi ron-  
menta l l y  i n s i g n i f i c a n t .  The water use dur ing  p l a n t  opera t ion  would s t i l l  be 
l e s s  than 0.2% o f  t he  annual average r i v e r  f low,  as i n d i c a t e d  i n  t h e  FES (Sec- 
t i o n s  4.3 and 5.2). 

P l a n t  operat ions would add t o t a l  res idua l  c h l o r i n e  t o  the  r i v e r  a t  an i n t e r -  
m i t t e n t  6 c fs  r a t e  i n  concentrat ions o f  up t o  0.14 mg/l. Th is  i s  a decrease 
from the  0.5 mg/l maximum concent ra t ion  est imated i n  t he  FES and represents a 
s l i g h t  improvement i n  t he  expected e f f e c t  on r i v e r  water q u a l i t y  (Sect ion 5.4.1). 

10.1.1.3 A i r  

The p l a n t  i s  now expected t o  discharge heat t o  t he  atmosphere a t  a r a t e  of 
2.26 x l o 9  Btu/hr a t  f u l l  load w i t h  the  i n i t i a l  r eac to r  core, o r  2.5 x  l o B  
Btu/hr a t  maximum design c a p a b i l i t y  (Sect ion 3.4.1). This  increase of about 
4% would have n e g l i g i b l e  incremental e f f e c t s  on the  environment. 

Other p o l l u t a n t s  released because o f  such opera t ion  would be n i t rogen  ox ide  
(22,866 Ib / y r )  , s u l f u r  d iox ide  (4083 lb /y r ) ,  carbon monoxide (819 1 b /y r )  , and 
organic compounds (398 I b / y r )  (Sect ion 3.7.2). These q u a n t i t i e s  are  t y p i c a l  
f o r  opera t ion  o f  d iese l  generators and are no t  envi ronmental ly  s i g n i f i c a n t .  

10.1.1.4 Other 

Reanalysis o f  the  CRBRP socioeconomic e f f e c t s  i n  t h e  l i g h t  o f  c u r r e n t  data i n d i -  
cates t h a t  l o c a l  t a x  r e c e i p t s  would probably ( i ns tead  o f  would not)  compensate 



f o r  t h e  increased p u b l i c  serv ices  needed by t h e  work f o r c e  associated w i t h  t h e  
CRBRP c o n s t r u c t i o n  (Sec t ion  4.5.4.4).  The s t a f f  recommends t h a t  t h e  app l i can ts  
moni tor  these e f f e c t s  du r i ng  t h e  c o n s t r u c t i o n  p e r i o d  t o  determine whether addi -  
t i o n a l  compensation t o  t h e  l o c a l  communities i s  needed (Sec t ion  6.1.6) .  

The re fe rence  t o  "borrow p i t  a c t i v i t y "  should be de le ted  from t h e  second para- 
graph o f  t h i s  s e c t i o n  s ince  a borrow p i t  i s  no longer  planned on s i t e .  The 
sentence has been changed t o  read: " H i s t o r i c  and a rcheo log i ca l  resources on 
s i t e  should n o t  be a f f e c t e d  i f  c o n s t r u c t i o n  a c t i v i t i e s  a re  r e s t r i c t e d  as planned 
(Sect ion 4.2.1).  ' 

10.1.2  idt tic E f f e c t s  

10.1.2.1 T e r r e s t r i a l  

Cons t ruc t ion  would r e s u l t  i n  ha rves t i ng  some t imber  and d e s t r u c t i o n  o f  o t h e r  
p l a n t  and animal l i f e  on t he  350 acres d i s tu rbed  f o r  t he  p l a n t  and t ransmiss ion  
l i n e s ,  r a t h e r  than 260 acres as s t a t e d  i n  t h e  FES. Approximately 113 acres,  
r a t h e r  than 73 acres, would be permanently d is turbed.  Al though t h e  numbers o f  
b i o t a  a f f e c t e d  would increase p r o p o r t i o n a t e l y ,  t he  s t a f f  cont inues t o  regard  t he  
impacts on t e r r e s t r i a l  b i o t a  as minimal i n  v iew o f  the  f a c t  t h a t  t h e  amount o f  
land  a f f e c t e d  would be l ess  than l% o f  s i m i l a r  l and  on t h e  Oak Ridge reserva t ion .  

10.1.2.2 Aquat ic  

The f o l l o w i n g  conclus ions i n  t h i s  s e c t i o n  'have mod i f ied ;  however no s i g n i f i c a n t  
changes have occurred w i t h  respec t  t o  thermal ,  chemical ,  and mechanical e f f e c t s  
on aqua t i c  b i o t a :  

Excavat ion - An area o f  approx imate ly  63,000 f t2 ( r a t h e r  t han  a volume o f  
20,000 m3 as g i ven  i n  t h e  FES) o f  r i v e r  bank and bottom tempora r i l y  would 
be d i s tu rbed  du r i ng  c o n s t r u c t i o n  as a h a b i t a t  f o r  ben th i c  organisms (Sec- 
t i o n  4.4.2). 

Impingement - No impact s i g n i f i c a n t  t o  t h e  f i s h e r y  i n  Watts Bar Reservoi r  
would occur (Sec t ion  5.3.1.1). 

Entrainment - The phrase " losses  a t  t h e  average r i v e r  f l o w  o f  4800 c f s  would 
be 0.46%" has been de le ted  s ince  changes i n  r i v e r  f low,  as c o n t r o l  l e d  by  TVA, 
make such a c a l c u l a t i o n  inexac t .  As i n d i c a t e d  i n  t h e  FES, t h e  maximum loss  
o f  p lank ton  and d r i f t  i nve r teb ra tes  a t  low r i v e r  f low would be 2.2% (Sec- 
t i o n  5.3.1.2). Th is  1 eve1 o f  1  oss would n o t  be de t r imen ta l  over  t h e  long  
term. 

Thermal d ischarge - Under normal f l o w  cond i t i ons ,  f i s h  would be ab le  t o  
avo id  p o t e n t i  a1 l y  harmful  e l  evated temperatures, and mor ta l  i ty  due t o  t h e  
thermal discharge would be nonexis tent .  P l a n t  ope ra t i on  under extended no- 
f l o w  cond i t i ons  i n  t he  C l i nch  R i ve r  du r i ng  pe r i ods  o f  h i g h  ambient water  
temperature has t h e  p o t e n t i a l  f o r  d e t r i m e n t a l l y  impac t ing  s t r i p e d  bass 
us ing  t h i s  s t r e t c h  o f  t h e  r i v e r  as a thermal re fuge.  Th is  adverse combina- 
t i o n  o f  cond i t i ons  i s  n o t  expected t o  occur; however, t h e  a p p l i c a n t s  have 
committed t o  r e s t r i c t i n g  thermal re leases from t h e  p l a n t  i f  necessary t o  



p r o t e c t  t he  s t r i p e d  bass (Sect ion 5.3.2.2), and EPA proposes a c o n d i t i o n  
t o  t h a t  e f f e c t  i n  the  NPDES Permit  (Appendix H). 

Cold shock - E f f e c t s  would be i n s i g n i f i c a n t ,  as ind ica ted  i n  the  FES. 

10.1.3 Radio logical  E f fec ts  

Increases i n  t he  dose numbers are presented throughout the  f o l l o w i n g  discussion; 
however, these changes are  p r i m a r i l y  due t o  more conservat ive assumptions i n  mak- 
i n g  the  c a l c u l a t i o n s  and do n o t  c o n s t i t u t e  any s i g n i f i c a n t l y  d i f f e r e n t  envi ron- 
mental impact from' t h a t  i n d i c a t e d  i n  t he  FES. 

The average annual dose t o  the  t o t a l  body o f  an i n d i v i d u a l  l i v i n g ,  p lay ing ,  and 
working a t  t he  s i t e  boundary and ea t i ng  f i s h ,  beef, and m i l k  exposed t o  p l a n t  
e f f l u e n t s  by var ious  pathways would be l ess  than 1 mrem/yr. This  value, which 
i s  l ess  than 2% o f  t he  na tu ra l  background exposure o f  100 mrems/yr, i s  below 
the  normal v a r i a t i o n  i n  background dose. The average dose from the  p l a n t  e f f l u -  
ents t o  o ther  i n d i v i d u a l s  among the  popu la t ion  would be s i g n f i c a n t l y  l ess  than 
1 mrem/yr. 

A t o t a l  dose o f  about 0 .1  person-rem/yr would be received by the  general p u b l i c  
i n  t he  est imated 2010 popu la t ion  o f  910,000 l i v i n g  i n  u n r e s t r i c t e d  areas w i t h i n  
a 50-mile rad ius  o f  t he  p lan t .  By comparison, an annual t o t a l  dose o f  about 
9.1 x l o 4  person-rems would be de l i ve red  t o  t h e  same populat ion as a r e s u l t  of 
the  average na tu ra l  background dose. The 1000 person-rems est imated as the  
annual occupat ional o n s i t e  exposure i s  about 1% o f  t h i s  annual t o t a l  background 
dose (Sect ion 5.7.3). 

The annual dose o f  about 170 person-rems from t ranspor t  of rad ioac t i ve  ma te r ia l s  
t o  and from the  CRBRP and exposure t o  e f f l u e n t s  from i t s  support ing f u e l  cyc le  
f a c i l i t i e s  ( ra the r  than 17 person-rems from t ranspor t  and 16 person-rems from 
the  f u e l  cyc le,  as s ta ted  i n  the  FES) would a1 so be nons ign i f i can t  f r a c t i o n s  o f  
t he  dose from na tu ra l  background r a d i a t i o n  (Sect ion 5.7.3). 

As i n d i c a t e d  i n  t h e  FES, the  r i s k s  associated 'wi  t h  acc identa l  r a d i a t i o n  exposure 
would be very  low (Chapter 7). 

10.2 Short- term Use and Long-term P r o d u c t i v i t y  

10.2.1 Scope 

No changes have been made t o  t h i s  sec t i on  o f  the  FES. 

10.2.2 Enhancement of P r o d u c t i v i t y  

No changes have been made t o  t h i s  sec t i on  o f  the  FES. 

10.2.3 Uses Adverse t o  P roduc t i v i t y .  

10.2.3.2 Water Usage 

The value o f  consumptive water use has been changed from 8 c f s  t o  8.3 cfs. 



10.2.4 Decommissioning 

The fo l low ing assessment replaces the d iscussion of decommissioning i n  t h i s  
sec t i on  o f  the  FES. Much of the  in fo rmat ion  i n  t he  FES has been updated and 
inc luded here, w i t h  add i t i ona l  new in fo rmat ion  from generic s tud ies  o f  decom- 
miss ioning PWRs and BWRs. 

10.2.4.1 I n t r o d u c t i o n  

NRC regu la t ions  do not  requ i re  an app l i can t  f o r  a  cons t ruc t i on  pe rm i t  o r  oper- 
a t i n g  l i cense  t o  submit decommissioning p lans a t  t he  t ime o f  t he  app l i ca t i on .  
The appl i can t / l i censee i s  requ i red  t o  f i l e  a  decommissioning p lan  a t  t he  comple- 
t i o n  o f  the opera t ing  per iod.  An eva lua t ion  o f  environmental impacts i s  a  
requ i red  p a r t  o f  t he  l i censee ' s  decommissioning plan. On the  bas is  o f  environ- 
mental repo r t s  and assessments o f  decommissioning ac t ions  accomplished t o  date, 
no unacceptable impacts have resu l ted  from reac to r  decommissioning. 

The CRBRP app l i can ts  have no t  developed any d e f i n i t e  p l a n  f o r  decommissioning 
the  CRBRP. As the  CRBRP approaches the  end o f  i t s  use fu l  l i f e t i m e ,  which i s  
expected t o  be about 30 years, the a p p l i c a n t d l  icensees must submit a  s p e c i f i c  
decommissioning p l a n  f o r  review by the  NRC. The p l a n  must comply w i t h  a l l  NRC 
r u l e s  and regu la t i ons  i n  e f f e c t  a t  t h a t  t ime. 

The c u r r e n t  r e g u l a t i o n  on reac tor  decommissioning, 10 CFR 50.82, s ta tes  the  
Commission requirements f o r  d ismant l ing a  reac tor  and f o r  t e rm ina t i ng  a  reac to r  
l icense.  The cu r ren t  s t a f f  gu ide l ines  f o r  eva lua t ing  decommissioning p lans are 
se t  f o r t h  i n  Regulatory Guide 1.86 (June 1974). 

NRC regu la t i ons  and guidance on decommissioning are now being rev ised.  Publ ica-  
t i o n  o f  proposed rev i s ions  t o  regu la t ions  i s  expected by February 1983. Revi- 
s ions t o  Regulatory Guide 1.86 are  expected w i t h i n  a  year  a f t e r  t he  rev i s ions  
t o  regu la t ions  go i n t o  e f f e c t .  

A generic d iscussion o f  environmental impacts associated w i t h  decommissioning of 
nuclear f a c i l i t i e s  i s  i n  D ra f t  NUREG-0586. D r a f t  NUREG-0586 i s  undergoing r e v i s -  
ions t o  r e f l e c t  comments received; i t s  p u b l i c a t i o n  i n  f i n a l  form i s  expected by 
February 1983. 

10.2.4.2 Decommissioning A1 te rna t i ves  

Decommissioning a l t e r n a t i v e s  acceptable t o  the  NRC s t a f f  are described i n  
Regul a t o r y  Gui de 1.86. 

Mothballing/SAFSTOR cons is ts  o f  p lac ing  a  f a c i l i t y  i n  such a  c o n d i t i o n  t h a t  t he  
res idua l  r a d i o a c t i v i t y  can be stored sa fe l y  t o  a l l ow  r a d i a t i o n  l e v e l s  t o  be re -  
duced by decay. w i th -  t h i s  a l t e r n a t i v e ,  cont inu ing  r a d i a t i o n  moni tor ing,  environ- 
mental moni tor ing,  maintenance, and access con t ro l  must be accomplished a t  t h e  
f a c i l i t y .  I n  general,  w i t h  t h i s  a l t e r n a t i v e ,  t h e  f a c i l i t y  may be l e f t  i n t a c t ,  
except t h a t  f u e l  assembl i es ,  rad ioac t i ve  f l  u ids,  and rad ioac t i ve  waste have t o  
be removed from the  s i t e .  The reac to r  l i cense  and necessary l i c e n s e  cond i t i ons  
would remain i n  e f f e c t  u n t i l  the  res idua l  r a d i o a c t i v i t y  i s  l ess  than o r  equal 
t o  t he  l e v e l s  acceptable f o r  u n r e s t r i c t e d  use o f  the  s i t e ,  i n  accordance w i t h  
c r i t e r i a  app l i cab le  a t  t h e  t ime o f  decommissioning. 



Maximum surface contaminat ion l e v e l s  c u r r e n t l y  acceptable t o  the  s t a f f  are i n  
Regulatory Guide 1.86, Table 1. I n  add i t i on ,  l icensees are requ i red  t o  demon- 
s t r a t e  by ana lys is  t h a t  any res idua l  imbedded a c t i v a t i o n / r a d i o a c t i v i  t y  i n  sh ie ld -  
i n g  s t ruc tu res ,  reac to r  components, o r  s o i l  has been reduced t o  l e v e l s  acceptable 
f o r  re lease t o  u n r e s t r i c t e d  access. I n  recent  decommissioning ac t ions ,  gamma 
r a d i a t i o n  from reactor-generated rad ionuc l ides  imbedded i n  reac to r  s h i e l d i n g  
s t ruc tu res ,  reac to r  components, o r  s o i l  has been considered acceptable t o  the  
s t a f f  i f  the  p o t e n t i a l  exposure, as measured 1 meter from any surface, i s  
5  microR/hr o r  l ess  (Reid, 1981). F ive microR/hr above na tu ra l  background i s  
an exposure r a t e  t h a t  i s  detectable w i t h  reasonable accuracy by s ta te -o f - t he -a r t  
inst rumentat ion.  

The value o f  5  microR/hr represents a  p o t e n t i a l  exposure t o  an i n d i v i d u a l  o f  
10 mrems/yr i f  one conserva t ive ly  assumes 2000 hours per  year  o f  occupancy i n  a  
s t r u c t u r e  i n  which t h e  exposure r a t e  i s  5  microR/hr. 

The r i s k  t o  the  exposed i n d i v i d u a l  i s  est imated by m u l t i p l y i n g  the  r i s k  e s t i -  
mators presented i n  Sect ion 5.7.2.5 by the conserva t ive ly  est imated annual t o t a l  
body dose o f  10 m i l l i r ems .  Th is  c a l c u l a t i o n  r e s u l t s  i n  a r i s k  o f  p o t e n t i a l  pre-  
mature death from cancer t o  t h a t  i n d i v i d u a l  from 1 year o f  exposure o f  about 1 
chance i n  1 m i l l i o n .  Th is  r i s k  i s  very small i n  comparison t o  na tu ra l  cancer 
incidence from causes unre la ted  t o  the  operat ion o f  CRBRP, and a  very small 
f r a c t i o n  o f  the  r i s k  from 1 year  o f  exposure t o  na tura l  background r a d i a t i o n  
(see Sect ion 5.7.3 f o r  a d d i t i o n a l  in format ion) .  

The safe storage pe r iod  may be as long as 50 t o  100 years t o  a l l o w  s i g n i f i c a n t  
r a d i a t i o n  decay o f  c o b a l t  60. Cobalt  60 i s  t he  most dominant rad ionuc l ide  w i t h  
respect t o  occupational exposure dur ing  the  safe storage pe r iod  because o f  i t s  
h a l f  l i f e ,  i t s  r e l a t i v e l y  h igh  abundance i n  s t a i n l e s s  s t e e l ,  the  h igh energy o f  
i t s  gamma emissions, and i t s  l a rge  dose r a t e  per  cur ie .  The long safe storage 
pe r iod  reduces rad ioac t i ve  waste q u a n t i t i e s ,  exposure t o  workers, and exposure 
t o  the  p u b l i c  when the  reac to r  i s  eventua l ly  dismantled and the  res idua l  rad io -  
a c t i v i t y  i s  removed. A t  the  end o f  t he  safe storage per iod,  t he  f a c i l i t y  i s  
dismantled and decontami nated, w i t h  t h e  res idua l  r a d i o a c t i v i t y  i n  excess o f  
acceptable l i m i t s  disposed of a t  l i censed low l e v e l  waste b u r i a l  grounds. Cer- 
t a i n  components ( the  reac tor  i n t e r n a l s  and po r t i ons  o f  t he  reac tor  vessel)  con- 
t a i n  some long - l i ved  rad ionuc l ides  such as niobium 94, n i c k e l  63, and n i c k e l  59. 
These components would be evaluated a t  the  end o f  the  safe storage p e r i o d  w i t h  
respect  t o  the  need f o r  disposal a t  a  deep geologic  d isposal  f a c i l i t y  i n  accord- 
ance w i t h  NRC c r i t e r i a  i n  e f f e c t  a t  t h a t  t ime. The disposal o f  these components 
conta in ing  l ong - l i ved  rad ionuc l ides  i s  being considered i n  the  ongoing develop- 
ment o f  NRC r u l e s  and guidance regarding decommissioning. 

Entombment/ENTOMB cons is ts  o f  sea l ing  the  remaining rad ioac t i ve  components w i th -  
i n  a  s t r u c t u r e  i n t e g r a l  w i t h  the  b i o l o g i c a l  s h i e l d  a f t e r  a l  1  f u e l  assemblies, 
rad ioac t i ve  f l u i d s ,  -and rad ioac t i ve  wastes--and i n  most cases the  reac tor  vessel 
i n t e r n a l s  and t h e  reac tor  vessel i t s e l f - - h a v e  been removed. For t h i s  a l t e rna -  
t i v e ,  the  entombment s t r u c t u r e  must prov ide a  b a r r i e r  s u f f i c i e n t  t o  ensure ade- 
quate c o n t r o l  when the  res idua l  r a d i o a c t i v i t y  i s  above l e v e l s  acceptable f o r  
re lease t o  u n r e s t r i c t e d  access. Levels c u r r e n t l y  acceptable t o  the  s t a f f  are 
given i n  the  t h i r d  paragraph o f  t h i s  sec t i on  (10.2.4.2). This  pe r iod  may be as 
long as 100 t o  150 years. As was the  case i n  Mothbal l  ing/SAFSTOR, the reac tor  
l i cense  and necessary cond i t ions  would remain i n  e f f e c t  u n t i l  the  res idua l  rad io -  
a c t i v i t y  has decayed s u f f i c i e n t l y  o r  has been removed from the  s i t e ,  i n  accord- 
ance w i t h  c r i t e r i a  app l icab le  a t  t h a t  t ime. 



Dismantlement/DECON cons i s t s  o f  removal o f  a l l  s i g n i f i c a n t l y  r a d i o a c t i v e  compo- 
nents from s t r u c t u r e s  and the  s i t e  so t h a t  r a d i a t i o n  l e v e l s  a re  cons i s ten t  w i t h  
NRC c r i t e r i a  app l i cab le  a t  t h a t  t ime. Levels c u r r e n t l y  acceptable t o  the  s t a f f  
are g iven  i n  t he  t h i r d  paragraph o f  t h i s  sec t i on  (10.2.4.2). Most r a d i o a c t i v e  
ma te r i a l  exceeding such c r i t e r i a  would go t o  l i censed low l e v e l  waste b u r i a l  
grounds. Exceptions would be c e r t a i n  components such as the  reac to r  i n t e r n a l s  
and p o r t i o n s  o f  t h e  reac to r  vessel w i t h  t h e  l o n g - l i v e d  rad ionuc l ides  t h a t  may 
have t o  be disposed o f  a t  a  deep geologic  d isposal  f a c i l i t y ,  as p rev ious l y  
discussed. 

10.2.4.3 Environmental Impacts 

Each decommissioning a l t e r n a t i v e  has some environmental impacts. SAFSTOR and 
ENTOMB r e s u l t  i n  the  commitment o f  a  few acres o f  land where the  reac to r  s t ruc -  
t u res  are s i t u a t e d  f o r  t he  t ime t h a t  t he  f a c i l i t y  remains i n  t h e  safe storage 
o r  entombed s ta tus .  The app l i can ts  have est imated i n  t h e  ER (Sect ion 5.9) t h a t  
t h i s  cou ld  be up t o  11.3 acres. A l l  t h ree  a l t e r n a t i v e s  i n v o l v e  the  commitment 
o f  land  a t  t h e  l i censed  low l e v e l  waste b u r i a l  grounds f o r  d isposal  o f  rad io -  
a c t i v e  waste. I n  NLIREG-0586 (Page 0-12) and NLIREG/CR-0130, t h e  volumes o f  low 
l e v e l  waste are est imated f o r  a  3500 MWt PWR. NUREG-0586 est imates t h a t  t h e  
17,900 m3 o f  low- level  r a d i o a c t i v e  waste produced by immediate o r  e a r l y  d i s -  
mant l ing  cou ld  be disposed o f  i n  less  than 2  acres o f  land. A f t e r  50 years o f  
safe storage, t he  volume o f  waste f o r  disposal i s  est imated t o  be 1830 m3, co r -  
responding t o  an area o f  0.25 acre o r  less .  

The est imates o f  low l e v e l  waste l and  commitment f o r  a  3500 MWt PWR a re  adequately 
conservat ive w i t h  respect  t o  the  CRBRP because t h e  CRBRP thermal power i s  one- 
t h i r d  as l a r g e  and the  s t r u c t u r a l  volumes are smal ler  than f o r  t he  PWR. 

Decommissioning may a l so  i n v o l v e  commitment o f  space a t  a  deep geologic  d isposa l  
f a c i l i t y  f o r  d isposal  o f  components w i t h  l ong - l i ved  rad ionuc l ides .  I n  NUREG-0586 
(page 0-12), t h i s  space i s  est imated t o  be 88 m3 f o r  a  3500 MWt PWR. Th is  e s t i -  
mate i s  a l s o  adequately conservat ive f o r  t he  CRBRP. 

I n  add i t i on ,  t he re  may be a  commitment o f  resources t o  ensure cont inued s e c u r i t y  
a t  the  l i censed  low l e v e l  waste b u r i a l  grounds. The cos t  o f  t h i s  s e c u r i t y  would, 
o f  course, be shared w i t h  t he  many o ther  users o f  these r a d i o a c t i v e  waste 
f a c i  1  i t i e s .  

The d isposal  o f  r a d i o a c t i v e  sodium from t h e  CRBRP c o o l i n g  system i s  unique t o  
breeder reac tors  and o the r  sodium-cooled reac tors .  A t  Hallam and Fermi 1 (see 
Sect ion 10.2.4.4) t h e  pr imary system sodi um was saved f o r  use i n  o the r  AEC/DOE 
r e a c t o r  programs. A s i m i l a r  s o l u t i o n  cou ld  be used f o r  the  CRBRP. The second- 
a ry  system sodium cou ld  a l so  be reused o r  cou ld  be so ld  commercial ly a f t e r  v e r i -  
f i c a t i o n  t h a t  i t  i s  f r e e  o f  s i g n i f i c a n t  r a d i o a c t i v i t y ,  as was done a t  Fermi 1. 
I f  r a d i o a c t i v e  sodium must be disposed o f ,  i t would have t o  be converted t o  a  
less  chemical ly  a c t i v e  substance p r i o r  t o  b u r i a l .  

As w i t h  t h e  PWR, the  use o f  SAFSTOR o r  ENTOMB f o r  t he  CRBRP would probably r e s u l t  
i n  the  commitment o f  l ess  l and  f o r  r a d i o a c t i v e  waste d isposal  than DECON because 
much o f  the  r a d i o a c t i v i t y  i n  components and s t ruc tu res  would decay i n  p lace  t o  
l e v e l s  acceptable f o r  u n r e s t r i c t e d  access. Transpor ta t ion  o f  waste ma te r i a l  t o  
waste b u r i a l  grounds would r e s u l t  i n  increased t r a f f i c  and an increased r i s k  of 
exposure t o  the  p u b l i c ,  depending on the  t r a n s p o r t a t i o n  mode. 



Exposure t o  workers du r ing  decommissioning w i l l  be maintained as low as reason- 
ab l y  achievable (ALARA) by care fu l  hea l th  physics survei  1 lance o f  a c t i v i t i e s  and 
especial  l y  by maximum use of remote operat ions. Some personnel exposure w i  11 
r e s u l t  from any o f  the  a l t e r n a t i v e s ,  b u t  the SAFSTOR op t i on  would r e s u l t  i n  less  
exposure than DECON because r a d i a t i o n  l e v e l s  would be reduced a t  the t ime o f  d i s -  
mantl ing. Decommissioning experience i nd i ca tes  t h a t  occupat ional exposures can 
be adequately con t ro l l ed .  

Although more in format ion on poss ib le  environmental e f fec ts  o f  decommissioning 
i s  presented here than i n  i n  the FES, the  s t a f f  does n o t  f i n d  t h a t  t he  expected 
environmental e f f e c t s  a re  s i g n i f i c a n t l y  d i f f e r e n t .  

10.2.4.4 Experience 

A number o f  l i censed power reac tors  and demonstration nuclear  power p lan ts  have 
been decommissioned. There i s  no reason t o  expect t h a t  decommissioning o f  the  
CRBRP would in t roduce any new o r  unknown technical  problems o f  a sa fe ty  o r  
environmental nature. 

Experience w i t h  decommissioning Fermi 1, a 200 M W t  power reac tor ,  i s  d i r e c t l y  
re levan t  t o  CRBRP because Fermi 1 was a l so  a sodium-cooled breeder reac tor .  
The Fermi reac tor  was decommissioned du r ing  the  per iod  from 1973 t o  1975. The 
f u e l ,  the  depleted uranium blanket ,  and the  sodium were removed; accessib le 
areas were decontaminated. Fermi 1 i s  now maintained i n  a safe storage status,  
w i t h  cont inued access con t ro l ,  r a d i a t i o n  moni tor ing,  and maintenance. The f u e l  
was shipped t o  the  Savannah River  reprocessing f a c i l i t y  and the  b lanket  mater ia l  
t o  a r e t r i e v a b l e  waste storage f a c i l i t y  a t  the  Idaho Nat ional  Engineering Labo- 
r a t o r y .  The sodium was removed from the  reac to r  pr imary and secondary systems. 
The nonradioact ive secondary system sodium was so ld  t o  a commercial user. The 
pr imary system sodium i s  now stored i n  tanks and drums a t  the  Fermi 1 s i t e  and 
w i l l  be he ld  the re  under con t rac t  w i t h  DOE u n t i l  i t i s  shipped t o  the  CRBRP o r  
another DOE f a c i l i t y  f o r  reuse. The cos t  o f  decommissioning Fermi 1 was approx- 
imate ly  $4.0 m i l l i o n ,  exc lus ive  o f  t he  core f u e l  use charges, f u e l  removal cost ,  
and reprocessing cost .  The cos t  r e l a t e d  t o  core f u e l  was $3.0 m i l  1 ion.  The 
Fermi l icensee ( D e t r o i t  Edison) est imates the  cos t  o f  ma in ta in ing  Fermi 1 i n  
the  safe storage mode has been l ess  than $40,000 per  year,  i nc lud ing  1980, t he  
year  i n  which the hea l th  physics b u i l d i n g  was removed. The decommissioning o f  
Fermi 1 i s  described i n  "Retirement o f  t he  Enr ico Fermi Atomic Power Plant," 
NP-20047, Supplement 1 (Power Reactor, 1975). 

Occupational exposures were s u f f i c i e n t l y  low enough a t  Fermi 1 dur ing  decommis- 
s ion ing  so t h a t  no ou ts ide  con t rac t  workers were needed t o  supplement Fermi 1 
p l a n t  personnel because of exposure l e v e l s .  An NRC con t rac to r  i s  compil ing 
Fermi 1 exposure data and a summary o f  Fermi 1 occupational exposures dur ing 
decommissioning; t h i s  compi la t ion  should be ava i l ab le  by J u l y  1982. 

The Hallam Nuclear Power F a c i l i t y ,  a 254 M W t  sodium-cooled, graphite-moderated 
reac tor ,  was decommissioned by entombment dur ing  1968 and 1969. Sodium was 
removed from the  reac to r  systems, w i t h  pr imary system sodium t rans fe r red  t o  t h e  
AEC s i t e  a t  Richland, Washington and secondary system sodium t rans fe r red  t o  the  
AEC L i q u i d  Metal Engineering Center i n  Santa Susana, C a l i f o r n i a  f o r  f u r t h e r  use 
i n  AEC programs. Fuel was shipped t o  the  Savannah R iver  p l a n t  f o r  reprocessing. 



An ana lys is  o f  the  res idua l  a c t i v i t y  a t  the  s i t e  and the  i n t e g r i t y  o f  t he  
entombment s t r u c t u r e  was performed. Po ten t i a l  pathways t o  t he  environment were 
considered and the  groundwater pathway was i d e n t i f i e d  as t h e  most important .  
N icke l  63 was considered t o  be the  dominant i so tope fo r  p o t e n t i a l  exposures 
through b i o l o g i c a l  pathways 100 years a f t e r  reac to r  shutdown. Results i n d i c a t e d  
t h a t  t h e  maximum concent ra t ion  o f  n i c k e l  63 1  i ke ly  t o  occur i n  groundwater adja- 
cen t  t o  t he  f a c i l i t y  would be l ess  than 1% o f  10 CFR 20 l i m i t s  f o r  water i n  
u n r e s t r i c t e d  areas (Morr is  , 1967). DOE performs p e r i o d i c  r a d i a t i o n  mon i to r ing  
a t  t he  Hallam s i t e .  The cos t  o f  the  Hallam decommissioning was $3.15 m i l l i o n .  
The decommissioning o f  Hallam i s  descr ibed i n  "Report on Retirement o f  Hallam 
Nuclear Power Faci 1  i t y "  (Atomics I n t e r n a t i o n a l  , 1970). 

The E l k  R iver  Reactor Power S t a t i o n  was a  58 M W t  BWR, decommissioned by d i s -  
mantlement du r i ng  the  pe r i od  1972 t o  1974. A l l  f u e l  was removed and shipped t o  
an AEC reprocessing f a c i l i t y .  A l l  s t r uc tu res ,  both r a d i o a c t i v e  and nonradio- 
a c t i  ve, were removed from the  s i t e  d u r i  ng dismantlement. Radioact ive waste was 
disposed o f  i n  l i censed b u r i a l  grounds i n  I l l i n o i s ,  Kentucky, and Washington. 
Nonradioact ive waste was disposed o f  i n  a  l o c a l  l a n d f i l l  area. A l l  ma te r i a l  
w i t h  "de tec tab le  reac to r -o r i g ina ted  r a d i o a c t i v i t y "  was disposed o f  i n  l i censed  
b u r i a l  grounds. The c o s t  o f  d ismant l ing  the  E l k  R iver  reac to r  was approximately 
$6 m i l l i o n ,  and d ismant l ing  occupat ional exposures t o t a l e d  75 person-rems. The 
E l k  R iver  decommissioning process i s  descr ibed i n  "F ina l  E l k  R iver  Reactor Pro- 
gram Report" (Uni ted Power). 

10.2.4.5 Cost 

Est imated cos ts  o f  decommissioning vary,  depending on t h e  c h a r a c t e r i s t i c s  o f  t h e  
p a r t i c u l a r  reac tor ,  whether the  reac to r  i s  on a  s ing le -  o r  mu l t i p l e - reac to r  s i t e ,  
and the  decommissioning mode chosen. For a  l a r g e  PWR (3500 MWt)  on a  s ing le -  
reac to r  s i t e ,  DECON i s  est imated t o  cos t  $33.3 m i l l  i o n  ( i n  1978 do l l a r s ) .  
SAFSTOR i s  est imated t o  cos t  $42.8 m i l l  i o n  w i t h  a  30-year safe-storage pe r i od ,  
and $41.8 m i l l i o n  w i t h  a  100-year safe-storage per iod .  ENTOMB i s  est imated t o  
c o s t  $21 m i l l i o n  w i t h  t he  pressure vessel and i t s  i n t e r n a l s  reta ined,  o r  $27 m i l -  
l i o n  w i t h  t he  pressure vessel 'and i n t e r n a l s  removed, p l u s  a $40,000 annual 
mai ntenance-and-survei 1  lance cos t  i n  bo th  cases (Table 4-3-1, NUREG-0586, and 
NUREG/CR-0130). 

The above costs a re  considered t o  be adequately conservat ive w i t h  respect  t o  t he  
CRBRP because the  CRBRP thermal power i s  l ess  than one - th i rd .o f  t h e  example PWR 
power l e v e l ,  and, except f o r  removal o f  t h e  sodium from the  CRBRP coo l i ng  system, 
CRBRP decommissioning operat ions would i nvo l ve  the  same l e v e l  o f  e f f o r t  as decom- 
miss ion ing  o f  a  PWR. The cos t  o f  removal o f  t he  pr imary sodium from a l l  systems, 
d isposal  o f  t he  pr imary c o l d  t rap ,  and f u t u r e  shipment o f  the  pr imary system 
sodium t o  DOE f o r  reuse was est imated a t  $250,000 f o r  Fermi 1. The secondary 
sodium was no t  r a d i o a c t i v e  and was s o l d  by the  Fermi 1 l icensee f o r  commercial 
reuse. CRBRP i s  about f i v e  t imes the  power l e v e l  o f  Fermi 1, b u t  t he  cos t  o f  
hand1 i n g  the  sodium would be expected t o  be no more than f i v e  t imes as much 
(about $1.25 m i  11 i o n  i n  1978 do1 1  ars).  

10.3 I r r e v e r s i b l e  and I r r e t r i e v a b l e  Commitments o f  Resources 

10.3.1 Scope 

No changes have been made t o  t h i s  sec t i on  o f  t he  FES. 



10.3.2 Commitments Considered 

No changes have been made t o  t h i s  sec t ion  o f  the  FES. 

10.3.3 B i o t i c  Resources 

No changes have been made t o  t h i s  sec t ion  o f  t he  FES. 

10.3.4 Ma te r i a l  Resources 

10.3.4.1 Ma te r i a l s  o f  Construct ion 

No changes have been made t o  t h i s  sec t ion  o f  the  FES. 

10.3.4.2 Replaceable Components and Consumable Ma te r ia l s  

A t  the  end o f  the  f i r s t  paragraph o f  t h i s  sec t ion  i n  the  FES, the  maximum out- 
p u t  o f  379 MWe ne t  should be changed t o  1121 MWt.  

The l a s t  paragraph have been rev i sed  as shown below: 

The ex ten t  o f  f u e l  consumption over t he  p l a n t ' s  30-year l i f e  cannot 
be accura te ly  p red i c ted  because o f  unce r ta in t i es  i n  t he  f u e l  recyc le  
phi losophy. Operated on a once-through f u e l  cyc le ,  t he  t o t a l  requ i re -  
ment cou ld  be 27 MT o f  plutonium and 332 MT o f  uranium, a1 though the  
breeder capabi 1 i ty  i s  expected t o  es tab l  i sh much 1 ower requirements. 
Under i d e a l  recyc l i ng ,  the  p l a n t ' s  l i f e t i m e  uranium requirement would 
be 58 MT, w i t h  27.6 MT recoverable a t  the  t ime o f  p l a n t  decommission- 
i n g  i n  a d d i t i o n  t o  30.4 MT p rev ious l y  removed. The app l icants  e s t i -  
mate t h a t  3.5 MT o f  2 3 9 P ~  would be requ i red  f o r  s t a r t u p  and t h a t  a 
ne t  gain o f  3.2 MT would be produced over t he  p l a n t ' s  30-year l i f e .  
Thus, 14.2 MT o f  depleted uranium would be consumed and the re  would 
be a n e t  ga in  o f  3.2 MT o f  bred plutonium. A supply o f  depleted 
uranium would be a v a i l a b l e  as spent f u e l  f rom 1 i g h t  water r e a c t o r  
power p lan ts .  About 600 MT o f  s ta in less -s tee l  f u e l  c ladd ing  would 
become contaminated w i t h  rad ioac t i ve  ma te r ia l ,  making i t  i r r e t r i e v -  
able,  s ince  r e c y c l i n g  i s  uneconomical (ER, p 3.8-3). 

10.3.5 Water and A i r  Resources 

The consumptive use o f  r i v e r  water i s  now expected t o  be 8.3 c f s  i ns tead  o f  8 c f s .  
Th is  amount would n o t  c u r t a i l  downstream uses, even du r ing  extremely low f low. 

10.3.6 Land Resources -c 

T h i r t y  o f  t he  37 acres committed t o  p l a n t  use could be res tored f o r  o the r  pur- 
poses, w i t h  a moderate decommissioning e f f o r t .  The 7 acres f o r  p r i n c i p a l  p l a n t  
b u i l d i n g s  could be res to red  on l y  a t  a h igh  cost.  

10.4 B e n e f i t  Cost 

10.4.1 Bene f i t s  

10.4.1.1 LMFBR Concept Demonstrati on 

No changes have been made t o  t h i s  sec t ion  o f  the. FES. 



10.4.1.2 E l e c t r i c a l  Energy Produced 

The CRBRP has a nominal r a t i n g  o f  350 MWe, w i t h  a s t r e t c h  r a t i n g  p o t e n t i a l  o f  
402.5 MWe. This capac i ty  and the  e l e c t r i c a l  energy i t provides t o  t h e  TVA 
system i s  viewed as a secondary bene f i t .  Assuming the  app l i can ts '  est imate o f  
an average annual capac i ty  f a c t o r  o f  76.5% (based on 350 MWe) i s  r e a l i z -  
ed, the  p l a n t  w i l l  generate about 2.35 b i l l i o n  kwh per  year. Over an assumed 
30-year p l a n t  l i f e ,  a t o t a l  o f  s l i g h t l y  over 70 b i l l i o n  kwh could be produced. 
The energy generated by the  CRBRP can be viewed as d i sp lac ing  the  h ighest  inc re-  
mental cos t  energy a v a i l a b l e  t o  TVA, which i s  expected t o  be coal .  An equiva- 
l e n t  amount o f  e l e c t r i c i t y  supp l ied  by burn ing  coal  i n  a steam generator would 
consume about 900,000 tons o f  coal per  year  (based on 2.54 x l o 6  tons o f  coal 
t o  produce 6.57 x l o 9  kwh (WASH-1535)). 

10.4.1.3 Research 

Expenditures f o r  research and development (R&D) by DOE i n  support o f  t he  CRBRP 
are  now expected t o  be a t o t a l  $435 m i l l i o n  between 1975 and 2020, w i t h  about 
$900 m i l l i o n  more f o r  sa fe ty - re la ted  R&D app l icab le  t o  the  t o t a l  LMFBR program. 

10.4.1.4 Environmental Enhancement 

No changes have been made t o  t h i s  sec t i on  o f  t h e  FES. 

10.4.1.5 Employment and Pay ro l l  (Secondary Bene f i t )  

This  sec t i on  o f  t he  FES has been replaced by the  fo l low ing:  

The d i r e c t  p a y r o l l  dur ing  the  cons t ruc t i on  pe r iod  i s  now expected t o  
be $446 m i l l i o n ;  i t  i s  expected t o  induce a secondary p a y r o l l  o f  $2.5 
m i l l i o n  through c r e a t i o n  o f  l o c a l  demand f o r  goods and serv ices.  
Dur ing the  demonstration per iod ,  t h e  $50 m i l l i o n  d i r e c t  p a y r o l l  i s  
expected t o  induce a secondary p a y r o l l  o f  $4.4 m i l l i o n .  The data i n  
FES Table 10.2 have been updated, as shown below i n  Table A . l O . l .  

10.4.1.6 Taxes (Secondary Bene f i t )  

This  sec t i on  has been rev i sed  i n  accordance w i t h  the  s t a f f ' s  updated assessment 
o f  socioeconomic impacts. 

S ta te  and l o c a l  taxes generated from p a y r o l l  spending would be the  p r i n c i p a l  
source o f  p u b l i c  funds generated by the  p r o j e c t  f o r  use i n  the  p r o j e c t  area. 
These revenues would be generated p r i n c i p a l l y  i n  Anderson, Knox, Loudon, and 
Roane Counties. 

The s t a f f  est imate of t h e  value o f  t a x  revenues f o r  t he  peak year o f  construc- 
t i o n  i s  sun~marized i n  Table A4.13. As i nd i ca ted  i n  t h a t  t ab le ,  $29.5 m i l l i o n  
i n  general fund revenues and $66.4 m i  11 i o n  i n  school fund revenues would be 
generated i n  the  peak year  o f  construct ion.  



Table A 1 O . l  Summary o f  employment bene f i t s  

I tem 

- 

Construct ion Demonstration 
per iod per iod 

D i r e c t  Employment (a) 2700 325 

Induced ~ m ~ l  ~ ~ m e n t ( ~ )  43 7 5 

D i r e c t  Payro l l  (b) $446,200,000 $49,800,000 

Induced Payro l l  (b $2,500,000 $4,400,000 

( a ) ~ n n u a l  average based on Table A4.1. 

( b ) ~ e e  Table A4.11 and ER Am X. 

10.4.2 Cost Descr ip t ion  o f  the Proposed Faci 1 i ty  

10.4.2.1 Environmental Costs 

Environmental costs discussed i n  Chapters 4 and 5 are summarized and updated 
i n  Table A10.2, which replaces FES Table 10.4. V e r t i c a l  l i n e s  i n  the  margins 
o f  the  t a b l e  i nd ica tes  where changes have been made. 

10.4.2.2 Monetary Costs 

The app l icants '  cu r ren t  estimated cos t  o f  the  CRBRP i s  $3.196 b i l l i o n  f o r  p l a n t  
investment, development, and operat ion through 1995. The estimated cos t  break- 
down i s  presented i n  Table A10.3, which replaces FES Table 10.5. The base cost  
estimates are i n  1974 d o l l a r s  w i thout  escalat ion.  The app l ied  esca la t ion  r a t e  
i s  8%/yr. Estimated revenues f o r  e l e c t r i c i t y  so ld  t o  TVA t o t a l l i n g  about 
$680 m i l l i o n  are  c r e d i t e d  t o  operat ing costs. The app l icants '  cos t  est imate 
i s  from an appropr iat ions standpoint and does not  r e f l e c t  i n t e r e s t  dur ing con- 
s t r u c t i o n  o r  present worth discounting. 

As shown i n  Table A10.4, the  s t a f f  has revised the app l icants '  est imate t o  
recognize the t ime value o f  money using an 11% i n t e r e s t  ra te .  The s t a f f  a lso 
be l ieves t h a t  app l icants '  est imate o f  revenues from the sa le  o f  power i s  ove r l y  
o p t i m i s t i c  and, based on recent  coal cos t  s t a t i s t i c s ,  has reduced t h i s  amount 
from $679 m i  11 i o n  t o  $350 m i l  1  ion. The r e s u l t i n g  accumulated costs by year of 
expenditure and i n  1982 do l ' la rs  are  as fo l lows:  

1974 through 1982 
1983 through 1995 

TOTAL 

$ m i l l i o n s  

Year o f  1982 
expenditure present worth 

1370 1949 
2155 1474 
3525 3423 



Table A10.2 Summary of environmental costs, CRBRP 

Reference 
Effect section Summary description 

Land Use 

Construction activities 4 . 2 . 1  About 292 acres disturbed during construction of the I 
plant and support facilities. 

Long-term dedication 4 . 2 . 1  About 113 acres permanently dedicated, including 
34 acres for access roads and railroad. 1 

Transmission lines 5 .5  A total of 3 . 2  miles of right-of-way would be widened, 
causing a disturbance of about 58 acres. Two streams 
and several intermittent streams would be crossed. 

Water Use 

Construction 4 . 3  210,000 gpd maximum rate. t 
Operati on 5 . 2  8 . 3  cfs (3730 gpm) water consumptively used during I 

operati on. 

Thermal effects 3 . 4 . 1  Cooling water would be heated 22OF by passage through 
the condensers. 

Intake velocities 3 . 4 . 2  Intake velocity is expected to be about 0 . 2  fps. I 
Discharge volume 3 . 4 . 3  Minimum rate of 1030 gpm; maximum rate of about 

2432 gpm. 
I 

Chemical and sanitary 
waste 5 . 4  Rapidly diluted to harmless concentrations under 

flowing river conditions. 

Terrestrial Ecological 
Effects 

Rare and endangered 
species 

4 . 3  Material to be removed for construction of 
access road and railroad, intake and discharge 
structures, and barge slip; suspended solids in 
site runoff would have minor, temporary effects 

2 . 7 . 1 . 2 . 2  The Bald Eagle, an endangered species, has been 
observed on the site, but no nesting activities have 
occurred. 

, I 
4 . 2 . 1  Rare wild flower collection areas on the site would 

not be disturbed. 



Table A10.2 (Continued) 

Reference 
E f f e c t  s e c t i o n  Summary d e s c r i p t i o n  

T e r r e s t r i  a1 Eco log i ca l  
E f f e c t s  (cont inued)  

Vegeta t ion  and 
.animal l i f e  

Coo l ing  tower d r i f t  5 .3 .3 

Aquat ic  Eco log ica l  
E f f e c t s  

Benth ic  losses 

Dur ing  c o n s t r u c t i o n  4.4.2 

Dur ing  ope ra t i on  

Impingement 

Entrapment 

Entra inment  

Thermal e f f e c t s  

Cold shock 

S a n i t a r y  waste 

Some t imbe r  would be harvested b u t  o t h e r  vege ta t i on  
and some animals on l and  d i s t u r b e d  by c o n s t r u c t i o n  
would be l o s t .  

Worst case depos i t i on  would be 90 Ib/acre/mo o f  s a l t s ;  
no adverse e f f e c t  i s  expected. 

Ben th ic  organisms l o s t  as a r e s u l t  o f  d redg ing  and 
o the r  c o n s t r u c t i o n  a c t i v i t i e s  would be e a s i l y  
r ees tab l  ished. 

The maximum scour area around t h e  d ischarge would be 
10 m2 and produce a permanent l o s s  o f  benthos i n  t h a t  
area. 

N e g l i g i b l e .  

N e g l i g i b l e .  

A maximum l o s s  o f  2.2% o f  phytoplankton,  
zooplankton, d r i f t  i n ve r t eb ra tes ,  and 
i ch thyop lank ton  i s  est imated. 

No s i g n i f i c a n t  impact on f i s h  i s  expected w i t h  f l o w  i n  
t h e  C l i n c h  R iver .  Dur ing  extended pe r i ods  on no f l o w  
f l o w  and h i gh  ambient water  temperatures, t h e  p o t e n t i a l  
e x i s t s  f o r  impacts t o  s t r i p e d  bass; however, such con- 
d i  ti ons a re  un l  i k e l y  and t h e  appl i cants  have committed 
t o  r e s t r i c t i n g  thermal d ischarge i f  necessary. 

F i s h  l o s s  i s  u n l i k e l y  from any i n t e r r r u p t i o n  o f  heated 
e f f l u e n t s  

N e g l i g i b l e  



Tab1 e  A10.2 (Continued) 

E f f e c t  

Dose from Exposure 
t o  R a d i o a c t i v i t y  

I n d i v i d u a l  

Cumulat ive 

Occupat ional 

T ranspo r ta t i on  
and f u e l  c y c l e  

Acc iden ta l  

Community E f f e c t s  

Archaeologica l  s i t e s  

V isua l  impact 

New popu la t i on  

P a y r o l l  

Pub l i c  se r v i ces  

T r a f f i c  

Reference 
sec t i on  Summary d e s c r i p t i o n  

5.7.7 Less than 2  mrems/yr average annual dose t o  an i n d i v i -  
dual  a t  s i t e  boundary, l e s s  than 2% o f  100 mrems/yr 
n a t u r a l  background dose. 

5.7.8 About 0 . 1  person-rem/yr t o  t h e  t o t a l  body o f  t h e  
popu la t i on  w i t h i n  50 m i l e s  i n  t h e  yea r  2010 (910,000), 
i n s i g n i f i c a n t  compared t o  about 9 . 1  x  l o 4  person-rems/yr 

I 
from na tu ra l  background. 

5.7.9 1000 person-rems/yr conse rva t i ve l y  est imated,  % o f  
t h e  50-mi le  popu la t i on  n a t u r a l  background dose. 

5.6.2.6 170 person-rems/yr, n o n s i g n i f i c a n t  compared t o  
exposure t o  na tu ra l  background r a d i a t i o n .  

7.1, 7.2 The r i s k s  associated w i t h  acc i den ta l  r a d i a t i o n  
exposure a re  very  low. 

5.1 None o f  t h e  severa l  a rchaeo log ica l  s i t e s  on t h e  prop- 
e r t y  would be d i s t u rbed  by c o n s t r u c t i o n  a c t i v i t i e s .  
Access t o  Hensely Cemetary would be a l lowed.  

5 . 1  The s t r u c t u r e s  would be p a r t l y  v i s i b l e  from t h e  
Ga l lagher  Br idge and sca t t e red  residences south 
o f  t h e  r i v e r .  

5 . 3 . 3  It would be poss ib l e  t o  have a  6-mi le  l ong  plume 6% 
o f  t h e  t ime du r i ng  p l a n t  operat ion.  Fog cou ld  be a  
minor  nuisance on nearby roads a  few hours per  year .  

( de le ted  because t h i s  was i n c o r r e c t l y  shown i n  t h e  
FES as an environmental  c o s t )  1 
( de le ted  because t h i s  was i n c o r r e c t l y  shown i n  t h e  
FES as an environmental  cos t )  I 

4.5.4 No f i r m  p rov i s i ons  have been made f o r  funds t o  
p rov i de  p u b l i c  sec to r  se rv ices ;  however, DOE has 
recognized i t s  r e s p o n s i b i l i t y  t o  make payments i f  
adverse impacts occur. 

4.5.3 T r a f f i c  congest ion on S ta te  Road 58 i n  Roane County I 
d u r i n g  c o n s t r u c t i o n  cou ld  be mi t i g a t e d  by staggered 
s h i f t  schedules. Fogging cou ld  have a  small e f f e c t  
on 1  ocal  t r anspo r ta t i on .  



Table A10.2 (Continued) 

Reference 
E f f e c t  sec t i on  Summary d e s c r i p t i o n  

Physical Resources 

Urani urn 
P l  u ton i  urn 

10.3.4.2 Less t h a n 3 3 2 M T  
10.3.4.2 L e s s t h a n 2 7 M T  

Table A10.3 App l ican ts '  est imated cos t  o f  CRBRP through 1995 

Cost % o f  p r o j e c t  cos t  
I tem ($ m i l l i o n s )  expended through 1981 

P lan t  investment 

Base 1122.3 
Esca la t ion  1198.1 
Contingency and esca la t i on  182.8 
-- - - - - - - - - 

Plan t  investment t o t a l  2503.2 21.2 

Development 

Base 535.3 
Esca la t ion  269.1 
Contingency and esca la t i on  13.7 

Development t o t a l  818.1 27.6 

Operat i  ng 

Base 146.3 
Esca la t ion  405.2 
Contingency and esca la t i on  2.9 
Less Revenues (679.2) 

Operat ing t o t a l  (124.8) 0 

P r o j e c t  t o t a l  3196.5 36.1 

Source: L e t t e r  o f  May 26, 1982 t o  Harold Denton from app l ican ts  (Percy 
Brewington, J r . ,  DOE; W i l l i a m  R. R o l f ,  PMC; and Wi l l i am F. W i l l i s ,  TVA) 
amending t h e i r  a p p l i c a t i o n  f o r  t he  CRBRP cons t ruc t i on  permi t ,  Appendix G. 



Table A10.4 S t a f f ' s  t o t a l  p l a n t  cos t  est imate f o r  CRBRP 
i n  m i l l i o n s  o f  d o l l a r s  

- - 

Accumulated 

YOE1 PW2 1982 YOE 1982 
Year Do1 1 ars  Factor  P. W. Do1 1 ars P W 

Year o f  expenditure do1 l a r s ;  inc ludes 8% esca la t i on  
* Factor  f o r  p r o j e c t i n g  o r  d iscount ing,  t o  the  end o f  1982, 

us ing  an 11% discount  ra te .  

Table 10.3 o f  t h e  FES and t h e  remaining d iscussion i n  t h i s  sec t i on  o f  t he  FES 
have been de le ted  s ince  they are now ou t  o f  date. 

The costs of safeguards shown i n  t h i s  sec t i on  o f  t he  FES have been rev ised t o  a 
t o t a l  o f  $57.7 m i l l i o n  i n  c a p i t a l  costs f o r  measures necessary t o  p r o t e c t  t h e  
CRBRP, the  r e l a t e d  f u e l  cyc le  f a c i l i t i e s ,  and t ranspor t  o f  rad ioac t i ve  mater ia ls .  
Annual opera t ing  costs f o r  these safeguards would be approximately $15 m i l l i o n .  
These f i g u r e s  inc lude the  f u l l  safeguards costs o f  $50 m i l l i o n  c a p i t a l  
investment and $10 m i l l i o n  annual operat ing costs f o r  the  Developmental Reproc- 
essing P lan t  (DRP) because no LMFBR near-term app l i ca t i ons  have been i d e n t i f i e d  
o ther  than CRBRP which would u t i l i z e  i t s  capaci ty  (Appendix E, Sect ion E.6.3). 



Estimated costs f o r  decommissioning would vary, depending on the  decommissioning 
mode chosen, from about $21 m i l l i o n  t o  about $43 m i l l i o n  i n  1978 d o l l a r s  (see 
Sect ion 10.2.4.5). 

I 10.4.3 Benef i t -Cost  Summary 

Changes have been made i n  i tems (2) and (3) i n  t he  second paragraph i n  t h i s  
sec t i on  o f  the  FES, as shown below. These changes recognize t h a t  design and 
procurement f o r  the  complete p l a n t  are so f a r  a long t h a t  sw i tch ing  t o  a  hook-on 
arrangement would no longer be l ess  expensive. The s t a f f ' s  prev ious conclus ion 
(3) has been de le ted  s ince reana lys is  o f  t he  CRBRP socioeconomic e f f e c t s  i n  t he  
l i g h t  of c u r r e n t  data i nd i ca tes  t h a t  l o c a l  t a x  r e c e i p t s  would probably ( ins tead 

I 

o f  would not)  compensate f o r  t he  increased p u b l i c  serv ices needed by the  work 
fo rce  associated w i t h  i t s  cons t ruc t i on  and operat ion.  

On the  bas is  o f  i t s  evaluat ions,  the  s t a f f  concludes t h a t  (1) cons t ruc t i ng  and 
opera t ing  the  CRBRP a t  t he  proposed l o c a t i o n  would be poss ib le  w i thou t  causing 
any s i g n i f i c a n t  impact on the  phys ica l  environment o f  t h e  area, and (2) l oca t -  

. i n g  the  p r o j e c t  a t  an a l t e r n a t i v e  TVA s i t e  us ing the  hook-on arrangement would 
now be more expensive and t h e  at tendant  techno log ica l  r i s k s  could jeopardize 
the  a b i l i t y  o f  the  p r o j e c t  t o  meet i t s  intended ob jec t ives .  Furthermore, on 
the  bas is  t h a t  acc ident  r i s k s  a t  the  CRBRP s i t e  w i l l  be made acceptably low 
(comparable t o  LWR r i s k s ) ,  t he  reduct ion  i n  p o t e n t i a l  consequences associated 
w i t h  acc idents a t  a l t e r n a t i v e  s i t e s  does n o t  warrant  r e l o c a t i n g  the  proposed 
p l a n t  when balanced aga ins t  t he  de t r imenta l  e f f e c t s  o f  r e l o c a t i o n  on ach iev ing  
the  demonstration p l a n t ' s  ob jec t ives .  The s t a f f  a1 so concludes t h a t  t he  CRBRP 

- would meet t he  demonstration p l a n t ' s  ob jec t i ves  w i t h i n  the  LMFBR program (see 
Chapter 8). 



I n  updating the F ina l  Environmental Statement re la ted  t o  const ruc t ion  and opera- 
t i o n  o f  the Cl inch River Breeder Reactor P lant  (NUREG-0139), the s t a f f  has 
reviewed i t s  responses t o  the comments i n  Appendix A o f  the FES t o  ensure t h a t  
the responses are a lso cur rent .  Where correct ions have been found necessary 
and add i t iona l  in format ion  would be he lp fu l ,  they are provided below. 

I 11.1 Summary and Conclusions, In t roduct ion ,  and General Comments 

11.1.1 ERDA (DOE) Involvement (CC, A-44; PMC, A-94, Encl. 2, I tem 1) 

1 DOE has succeeded ERDA as the  Federal agency w i t h  ove ra l l  r e s p o n s i b i l i t y  f o r  
managing the design, construct ion,  and operat ion o f  the  p l a n t  and i t  w i l l  have 
custody o f  the p l a n t  and the s i t e  on behal f  o f  the United States. 

I 

11.1.2 Operator o f  the  P lant  a f t e r  the Demonstration Period (OR, A-38, 
I tem 0.1) 

No changes have been made t o  t h i s  sect ion.  

11.1.3 NEPA Review A f t e r  5  Years (EPA, A-17, I tem 3) 

No changes have been made t o  t h i s  sect ion. 

11.1.4 State and Local Licenses and Permits (OR, A-39, Items D.5 and D,6; TN, 
A-25, 28) 

No changes have been made t o  t h i s  sect ion.  

11.1.5 State Contacts w i t h  State and Local O f f i c i a l s  (OR,  A-39, I tem D.4) 

No changes have been made t o  t h i s  sect ion.  

11.1.6 Completion Date and Cost Overruns (NRDC, A-51, 52) 

As ind ica ted i n  the app l i ca t i on  amendment dated May 26, 1982, the e a r l i e s t  
scheduled date f o r  reac tor  c r i t i c a l i t y  i s  February 1990, and the  t o t a l  p r o j e c t  
cost  estimate i s  $3196.5 m i l l i o n ,  i nc lud ing  research and development expendi- 
tures o f  $818 m i  11 ion,  8% per year escalat ion dur ing construct ion,  substant ia l  
contingency a1 1  owances , and operat ing costs dur ing the 5-year demonstrati on 
period. The l a t e s t  date f o r  completion of construct ion i s  s tated t o  be January 
1992. 

11.1.7 S i t e  Sui t a b i  1  i t y  (TN, A-25) 

No changes have been made t o  t h i s  sect ion. 



11.1.8 Concent ra t ion o f  Water I m p u r i t i e s  (TN, A-25) 

The concen t ra t i on  f a c t o r  has increased from approx imate ly  2.5 t o  2.7 because 
o f  changes i n  t h e  c o o l i n g  system requirements (see Sec t i on  3.3). Th is  increase 
i s  env i  ronmental l y  i n s i g n i f i c a n t .  

11.2 The S i t e  and Environs 

11 .2 .1  Add i t i ona l  Base l ine  I n fo rma t i on  (BN, A-86 t o  A-91) 

No changes have been made t o  t h i s  sec t ion .  

11.2.2 Dis tance from CRBRP t o  Oak Ridge (OR, A-39, I t em  D.7) 

No changes have been made t o  t h i s  sec t ion .  

11.2.3 J u r i s d i c t i o n a l  D i s t r i c t s  (OR, A-39, I t em  8)  

No changes have been made t o  t h i s  sec t i on .  

11.2.4 General S i t e  D e s c r i p t i o n  (BN, A-86) 

No changes have been made t o  t h i s  sec t ion .  

11.2.5 Popula t ion W i t h i n  5 M i l e s  o f  t h e  S i t e  (OR,  A-39, I t em  9; ETDD, A-43) 

No changes have been made t o  t h i s  sec t ion .  

11.2.6 Re la t i onsh ip  o f  Popu la t ion  t o  A g r i c u l t u r a l  P roduc t ion  (BN, A-86) 

No changes have been made t o  t h i s  sec t ion .  

11.2.7 H i s t o r i c  and Archeo log ica l ,  Values (BN, A-86; HUD, A-9) 

No changes have been made t o  t h i s  sec t ion .  

11.2.8 S o i l s  and Geologic I n f o rma t i on  (AG, A-2; NRDC, A-52) 

No changes have been made t o  t h i s  sec t i on .  

11.2.9 Ka rs t  Features (BN, A-86) 

No changes have been made t o  t h i s  sec t ion .  

11.2.10 Surface Water and Groundwater (BN, A-86) 

No changes have been made t o  t h i s  sec t ion .  

11.2.11 R iver  Width (OR, A-39, I tem D. 11) 

No changes have been made t o  t h i s  sec t ion .  



11.2.12 Me l ton  H i l l  Dam Releases and M i l f o i l  (BN, A-86; TN, A-26; OR, A-39, 
I t e m  D.12). 

No changes have been made t o  t h i s  sec t ion .  

11.2.13 1953 Tornado (BN, A-86; OR, A-40, I tem D. 14) 

No changes have been made t o  t h i s  s e c t i o n .  

11.2.14 x/Q Values (OR, A-40, I t e m  D. 15) 

The s t a f f  does n o t  a t tempt  t o  d u p l i c a t e  t h e  x/Q va lues which t h e  a p p l i c a n t s  p r o  
v ide.  Rather,  t h e  s t a f f  per forms an independent a n a l y s i s ,  as d e s c r i b e d  i n  FES 
Sec t ion  6.1.3. I n  i t s  updated a n a l y s i s ,  t h e  s t a f f  used m e t e o r o l o g i c a l  d a t a  
gathered between February  1977 and March 1978 and t h e  va lues were s l i g h t l y  
h igher  than  those  r e p o r t e d  i n  t h e  a p p l i c a n t s '  ER (Tab le  2.6-29). However, t h e  
changes a r e  e n v i r o n m e n t a l l y  i n s i g n i f i c a n t .  

11.2.15 Frequency o f  Heavy Fog (OR, A-40, I t e m  D. 16) 

No changes have been made t o  t h i s  s e c t i o n .  

11.2.16 Unfavorab le  Meteor01 ogy (NRDC, A-52) 

I n  t h e  second paragraph, t h e  second and t h i r d  sentences have been rep laced  by  
t h e  f o l  lowing:  

However, n u c l e a r  power p l a n t  s i t e s  w i t h  s i m i l a r  o r  poore r  d i s p e r s i o n  
f a c t o r s  have been deemed t o  be l i c e n s a b l e .  The atmospher ic d i s p e r s i o n  
a t  t h e  C l i n c h  R i v e r  s i t e  i s  comparable t o  t h a t  a t  o t h e r  n u c l e a r  power 
p l a n t  s i t e s  i n  t h e  n o r t h e r n  Appalachian r e g i o n  o f  t h e  coun t ry .  

Th is  change i s  n o t  e n v i r o n m e n t a l l y  s i g n i f i c a n t .  

11.2.17 A i r  Qua1 i t y  (EN, A-86) 

No changes have been made t o  t h i s  s e c t i o n .  

11.2.'18 T e r r e s t r i a l  Ecology (EN, A-87; TN, A-102; ERDA, A-13) 

No changes have been made t o  t h i s  s e c t i o n .  

11.2.19 Aqua t i c  Ecology (EN, A-88, TN, A-30) 

S e c t i o n  2.7.2 has been updated. It i s  t h e  s t a f f ' s  o p i n i o n  t h a t  t h i s  s e c t i o n  i s  
s u f f i c i e n t  f o r  assess ing a q u a t i c  b i o l o g i c a l  impacts. 

Tab le  2.5 has been updated. The f o u r  a d d i t i o n a l  spec ies  o f  minnows (ER,  Tables 
2.7-87 and -88) taken  by  t h e  a p p l i c a n t s ,  as we1 1  as reco rds  f rom o t h e r  i n v e s t i -  
g a t i o n s ,  have been inc luded.  

11.2.20 S o c i a l  and Community C h a r a c t e r i s t i c s  (BN, A-88) 

No changes have been made t o  t h i s  s e c t i o n .  



11 .2 .21  M o b i l e  Homes i n  Oak Ridge ( O R ,  A-40, I t e m  18) 

The s t a f f  understands t h a t  Oak Ridge may adopt a  change i n  o rd inance  t o  p e r m i t  
mob i le  homes w i t h i n  t h e  c i t y ;  however, t h e r e  a r e  no such m o b i l e  homes a v a i l a b l e  
a t  t h i s  t ime .  

11.2.22 Overcrowding i n  Oak Ridge Schools ( O R ,  A-40, I t e m  19) 

No changes have been made t o  t h i s  s e c t i o n .  

11.2.23 Personal  P roper ty  Tax ( O R ,  A-40, I t e m  20) 

No changes have been made t o  t h i s  sec t ion .  

11.2.24 H igher  Costs f o r  Low Income C i t i z e n s  (ECNP, A-45, I t e m  1) 

The f i r s t  two paragraphs have been m o d i f i e d  and combined as f o l l o w s :  

The c o n s t r u c t i o n  o f  CRBRP c o u l d  r e s u l t  i n  a  l a r g e  i n f l u x  o f  peop le  
who would demand p u b l i c  and p r i v a t e  se rv i ces .  I n  r u r a l  areas where 
t h e  supp ly  o f  s e r v i c e s  i s  l i m i t e d ,  a  r i s e  i n  p r i c e  c o u l d  occur .  I n  
S e c t i o n  6.1.6, t h e  s t a f f  has recommended a  m o n i t o r i n g  program t o  d e t e r -  
mine a c t u a l  impacts. 

11.3 F a c i l i t y  D e s c r i p t i o n  

11 .3 .1  P u b l i c  Use o f  t h e  R i v e r  (AR,  A-5; DOI, A-11) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.2 Reactor and S team-E lec t r i c  System (ECNP, A-45, I t e m  2 )  

No changes have been made t o  t h i s  sec t ion .  

11.3.3 Breed ing (NRDC, A-53) 

The a p p l i c a n t s  now p r o j e c t  a  b reed ing  r a t i o  o f  1 .29/1  w i t h  t h e  i n i t i a l  co re ,  
and 1 .24/1  w i t h  e q u i l i b r i u m  cores (ER Table 3.3-2). Th is  change f rom 1 . 2 L 1  
i n  t h e  FES i s  n o t  s i g n i f i c a n t  t o  t h e  s t a f f ' s  e v a l u a t i o n  o f  env i ronmenta l  
impacts o f  c o n s t r u c t i n g  t h e  CRBRP. 

11.3 .4  Water Use a t  Maximum Power (TN, A-26) 

Maximum wate r  use would occur  i n  t h e  summer w i t h  a  7022 gpm makeup need, o f  
wh ich 4240 gpm would be consumed and 2782 gpm would be d i scharged  t o  t h e  r i v e r .  
These f i g u r e s  have increased o n l y  s l i g h t l y  over  those  i n  t h e  FES; t h e  changes 
a r e  e n v i r o n m e n t a l l y  i n s i g n i f i c a n t .  

11.3 .5  Design Parameters o f  Heat D i s s i p a t i o n  System (PMC, A-95, I t e m  5) 

Sec t ions  3 .3  and 3.4 have aga in  been r e v i s e d  t o  r e f l e c t  s l i g h t l y  l ower  c o o l i n g  
wa te r  requ i rements  which have r e s u l t e d  f rom t h e  p r o j e c t ' s  cho ice  o f  c o o l i n g  
towers.  The changes a r e  e n v i r o n m e n t a l l y  i n s i g n i f i c a n t .  



11.3.6 I n t a k e  and Discharge Locat ions ( A R ,  A-6) 

No changes have been made t o  t h i s  sec t ion .  

11.3.7 Impingement Losses (TN, A-26) 

The i n t a k e  s t r u c t u r e  i s  s u b j e c t  t o  t h e  requirements o f  S e c t i o n  316(a) o f  t h e  
Clean Water Act. 

Sec t ion  5 . 3 . 1 . 1  p rov ides  an updated assessment o f  t h e  p o t e n t i a l  f o r  impingement 
losses.  Based on t h e  des ign o f  t h e  i n t a k e ,  i t s  l o c a t i o n ,  t h e  b i o t a  i n h a b i t i n g  
t h e  r i v e r ,  and t h e  p r e l i m i n a r y  r e s u l t s  o f  s t u d i e s  conducted a t  s i m i l a r  i n t a k e  
s t r u c t u r e s ,  no s i g n i f i c a n t  l osses  due t o  impingement a r e  expected. No 
reimbursement t o  t h e  s t a t e  f o r  losses due t o  impingement and no degradat ion i n  
water  q u a l i t y  due t o  i n t a k e  backwashing a r e  a n t i c i p a t e d .  

Th is  change i n  response p rov ides  f u r t h e r  i n f o r m a t i o n  and does n o t  imp ly  any 
change i n  t h e  s t a f f ' s  p rev ious  assessment. 

11.3.8 Use o f  Appendix I C r i t e r i a  (EPA, A-17, 18; TN, A-25) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.9 NRC's Release Est imates More Conservat ive  than  ER (PMC, A-94, I tem 
3. F4) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.10 L i q u i d  Radwaste D i l u t i o n  Flow (TN, A-26) 

No changes have been made t o  t h i s  sec t ion .  

11.3.11 F i l t e r  o r  Evaporator  Ma l func t ions  (TN, A-26) 

No changes have been made t o  t h i s  sec t ion .  

11.3.12 Decay Time i n  L o w - A c t i v i t y  System (PMC, A-95, I t e m  6) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.13 Chemicals i n  L o w - A c t i v i t y  System (TN, A-26) 

The suspended s o l i d s  l i m i t a t i o n s  and pH requirements i n  t h e  d r a f t  NPDES Permi t  
a r e  now found on page 1-6 o f  t h e  p e r m i t  (see Appendix H). 

11.3.14 B a r r i e r s  t o  T r i t i u m  Releases (EPA, A-18) 

No changes have been made t o  t h i s  sec t ion .  

11.3.15 Chemicals i n  Condensate-Feedwater System (TN, A-26) 

No changes have been made t o  t h i s  sec t ion .  



11.3.16 A c t i v i t y  i n  t h e  C o o l i n g  Water I n t a k e  (TN, A-25) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.17 B o t t l i n g  t h e  Nob le  Gases (NRDC, A-53, 54) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.18 E f f l u e n t  From C e l l  A i r  P rocess ing  System (ERDA, A-13) 

The e f f l u e n t  r e l e a s e  r a t e  f rom t h e  CAPS w i l l  range from 0 t o  64 scfm, r a t h e r  
t h a n  0 t o  125 scfm. 

11.3.19 Radwaste Treatment  S i m i l a r i t i e s  t o  O the r  Reac to r  Types (DH, A-101) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.20 D i s p o s i t i o n  o f  Sodium-Bearing Wastes (EPA, A-17, 18) 

The f i r s t  pa rag raph  has been r e v i s e d  t o  r e a d  as f o l l o w s :  

I n  updated S e c t i o n  3.5.3 o f  t h i s  document, t h e  s t a f f  e s t i m a t e s  t h a t  
a p p r o x i m a t e l y  750 f t3  o f  sodium-bear ing waste  c o n t a i n i n g  1.6 x l o 4  C i  
o f  a c t i v i t y  wou ld  be  genera ted a n n u a l l y ,  and i t  wou ld  be s t o r e d  o n s i t e  
s i n c e  no c u r r e n t l y  l i c e n s e d  o f f s i t e  d i s p o s a l  f a c i l i t y  w i l l  a c c e p t  
sodium-bear iqg waste.  T h i s  i s  a change f rom t h e  FES, i n  w h i c h  s h i p -  
ment o f f s i t e  o f  about  o n e - t h i r d  t h a t  q u a n t i t y  o f  waste,  b u t  w i t h  
somewhat g r e a t e r  t o t a l  a c t i v i t y ,  was contempla ted.  

T h i s  change i s  n o t  s i g n i f i c a n t  e n v i r o n m e n t a l l y  because e i t h e r  method o f  d i s p o s a l  
wou ld  have t o  meet NRC l i m i t a t i o n s .  

11 .3 .21 C o n t r a d i c t i o n  on Page 3-18 (TN, A-25) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.22 Sodium N i t r a t e  Waste (TN, A-26) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.23 R a d i o a c t i v e  Waste Shipments (TN, A-25) 

Because no b u r i a l  s i t e s  p r e s e n t l y  w i l l  accept  r a d i o a c t i v e  sodium, t h e  a p p l i c a n t s  
now s t a t e  t h a t  e lemen ta l  sodium w i l l  be s t o r e d  o r  processed t o  a d i s p o s a b l e  fo rm 
i n  a to -be-determined manner (amended ER pages 3.5-18 and -19). T h i s  i s  a change 
f rom sh ipment  o f f  s i t e ,  as d i scussed  i n  t h e  FES, b u t  i t  i s  n o t  e n v i r o n m e n t a l l y  
s i g n i f i c a n t  because e i t h e r  method must meet NRC l i m i t a t i o n s .  

11.3.24 Radwaste D isposa l  S i t e  (EPA, A-17; TN, A-25, 26, 27) 

The t h i r d  and f i f t h  paragraphs o f  t h i s  response have been m o d i f i e d  a's f o l l o w s :  



The s t a f f  has es t imated  t h e  environmental  impact assoc ia ted  w i t h  a l l  
waste management opera t ions ,  i n c l u d i n g  a  Federal r e p o s i t o r y .  These 
impacts a re  now shown i n  Table D-4 o f  Appendix D. 

Tab1 e  4.18 o f  t he  t a s k  fo rce  r e p o r t  (NLIREG-0116) i n d i c a t e s  negl  i g i b l e  
doses t o  t he  p o p u l a t i o n  r e s u l t i n g  f rom ope ra t i on  o f  a  waste r e p o s i t o r y .  
As discussed i n  Appendix D, t h e  na tu re  o f  t h e  waste f rom f a s t  r e a c t o r  
f u e l  i s  n o t  s u f f i c i e n t l y  d i f f e r e n t  t o  change t h i s  r e s u l t ,  and, the re -  
f o r e ,  t h e  s t a f f  concludes t h a t  t h e  environmental  impact o f  shor t - te rm 
ope ra t i on  o f  t he  waste r e p o s i t o r y  f a c i  1  i t i e s  i s  negl  i g i  b l e .  

The above changes s imply  p o i n t  o u t  where t h e  updated i n f o r m a t i o n  i s  c u r r e n t l y  
i n  Appendix D. 

11.3.25 Desc r i p t i on  o f  L icensed B u r i a l  S i t e  (AR, A-6) 

The second paragraph has been updated t o  read as f o l l o w s  

S p e c i f i c  c r i t e r i a  f o r  an acceptable b u r i a l  s i t e  a r e  developed under 
10 CFR 61. A  d e s c r i p t i o n  o f  t he  re fe rence  d isposa l  f a c i l i t y  i s  pro-  
v ided  i n  t h e  d r a f t  E I S  which supports 10 CFR 6 1  (NUREG-0782). An 
adequate land  b u r i a l  f a c i l i t y  cons i s t s  o f  an area t h a t  i s  sparse ly  
s e t t l e d ,  w i t h  access t o  highway t r a n s p o r t a t i o n .  Groundwater l e v e l  
should be w e l l  below t h e  deepest t rench.  The s i t e  hydro logy should 
p rov i de  f o r  minimal f l o o d i n g  o f  t renches and leach ing  of b u r i e d  r ad io -  
a c t i v e  m a t e r i a l ,  and t h e  s o i l  should p rov i de  f o r  good i o n  exchange. 
S i t e  s e l e c t i o n  should r e q u i r e  no nearby use o f  groundwater o r  w e l l  
water  downstream o f  t h e  s i t e .  

The s i x t h  paragraph has been changed t o  read as f o l l ows :  

A f t e r  b u r i a l  opera t ions  cease, t h e  d isposa l  f a c i l i t y  w i  11 be sub jec t  
t o  an i n s t i t u t i o n a l  c o n t r o l  pe r i od  t o  r e s t r i c t  access t o  t h e  s i t e .  
I n d i v i d u a l  s t a tes  and/or t he  Federal government a re  respons ib le  f o r  
pe rpe tua l  ca re  and mai ntenance and f o r  ensur ing  r e s t r i c t i o n  f rom 
o the r  uses. 

The above changes are p r i m a r i l y  t o  d i r e c t  t h e  reader t o  c u r r e n t  r e g u l a t i o n s  
and do n o t  represen t  a  s i g n i  f i c a n t  change env i  ronmental l y .  

11.3.26 Hea l th  Consequences from Delayed Releases from Licensed B u r i a l  S i t e s  
(NRDC, A-54) 

The response i n  t he  FES has been rep laced by t h e  fo l low ing :  

A  comment on Sect ion 3.5.3 was t h a t  t h e  s t a f f  should analyze t h e  h e a l t h  
consequences o f  "delayed releases' '  o f  so l  i d  r a d i o a c t i v e  waste from 
b u r i a l  grounds. The performance o b j e c t i v e s  i n  proposed 10 CFR 6 1  f o r  
a  low l e v e l  waste d isposal  f a c i l i t y  would r e q u i r e  t h a t  t h e  f a c i l i t y  
be s i t e d ,  designed, operated, and c losed  i n  a  manner t o  p rec lude  o f f -  
s i t e  doses i n  excess o f  25 mrems pe r  year .  The long- term r a d i o l o g i c a l  
impacts f o r  a  low l e v e l  b u r i a l  s i t e  have been assessed i n  NUREG-0782. 



The above response s imp ly  d i r e c t s  t h e  reader  t o  t h e  r e f e r e n c e  wh ich  c o n t a i n s  
t h e  i n f o r m a t i o n  d e s i r e d  and does n o t  r e p r e s e n t  a  change i n  expected impacts  
o f  t h e  CRBRP. 

11.3.27 Chemicals i n  P l a n t  D ischarge (TN, A-27) 

No changes have been made t o  t h i s  s e c t i o n ,  except  t o  n o t e  t h a t  Tab le  3.5 has 
been r e p l a c e d  by Table  A3.2. 

11.3.28 Cor ros ion  I n h i b i t o r s ,  New Source (ERDA, A-13; EPA, A-22, I t e m  3) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.29 H y p o c h l o r i t e  Use a t  I n t a k e  (OR, A-40, I t e m  21) 

The NPDES c h l o r i n e  requ i rements  a r e  now found on page 1-17 (see Appendix H) .  

11.3.30 O i  1  and Grease Discharge (TN, A-27) 

No changes have been made t o  t h i s  s e c t i o n .  

1.1.3.31 Wastewater C h a r a c t e r i s t i c s  (TN, A-27) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.32 Use o f  P o l y c h l o r i n a t e d  B ipheny ls  (TN, A-27) 

Spec ia l  c o n d i t i o n s  govern ing  t h e  use o f  PCBs a re  now found i n  i t e m  1 I I . B  o f  
t h e  r e v i s e d  d r a f t  NPDES P e r m i t  (see Appendix H). 

11.3.33 Storm Drainage (TN, A-27) 

The response has been r e p l a c e d  w i t h  t h e  f o l l o w i n g :  

I n  accordance w i t h  t h e  d r a f t  NPDES Permi t ,  i t e m  I I I .J . ,  t h e  a p p l i c a n t s  
must have an approved Eros ion  and Sediment C o n t r o l  P lan  p r i o r  t o  t h e  
s t a r t  o f  c o n s t r u c t i o n .  

T h i s  new requ i rement  by EPA i - s  n o t  expected t o  r e s u l t  i n  s i g n i f i c a n t  d i f f e r e n c e s  
i n  env i ronmenta l  impacts  a t t r i b u t a b l e  t o  p l a n t  c o n s t r u c t i o n  and o p e r a t i o n .  

11.3.34 O f f - S i t e  Disposa l  o f  Non-Radioactive Waste (OR,  A-40, I t e m  22; TN, 
A-27) 

No changes have been made t o  t h i s  s e c t i o n .  

11.3.35 S a n i t a r y  Waste (TN, A-27) 

The p l a n  t o  i n c l u d e  sand f i l t r a t i o n  has been dropped. 

11.3.36 Res idua l  C h l o r i n e  i n  S a n i t a r y  Waste E f f l u e n t  (ERDA, A-13) 

No changes have been made t o  t h i s  s e c t i o n .  



11.4  Env i ronmen ta l  Impacts  Due t o  C o n s t r u c t i o n  

11.4 .1  LWA and NEPA Procedures (AR, A-5) 

The Corps o f  Eng ineers  has i s s u e d  t h e  p e r m i t s  needed b y  t h e  a p p l i c a n t s  p r i o r  t o  
c o n s t r u c t i o n  o f  f a c i l i t i e s  a t  o r  i n  t h e  r i v e r  f o r  t h e  CRBRP. 

11.4.2 C o n s t r u c t i o n  Employment (OR, A-40, I t e m  24; PMC, A-93, I t e m  3.B.1) 

No changes have been made t o  t h i s  s e c t i o n .  

11.4.3 Secondary Employment (PMC,. A-93, I t e m  3.B.2) 

No changes have been made t o  t h i s  s e c t i o n .  

11 ..4.4 Exxon N u c l e a r  Fuel  P l a n t  (OR, A-40, I t e m  23; PMC, A-93, I t e m  3 .B.3) 

The Exxon p r o j e c t  has been c a n c e l l e d .  

11.4.5 E r o s i o n  C o n t r o l  (AG, A-2) 

No changes have been made t o  t h i s  s e c t i o n .  

11.4.6 Revege ta t i on  o f  Transmiss ion L i n e  C o r r i d o r  (DOI, A-11) 

No changes have been made t o  t h i s  s e c t i o n .  

11 .4 .7  T e r r e s t r i a l  Impacts  (BN, A-89) 

No changes have been made t o  t h i s  s e c t i o n .  

11.4.8 Barge T r a f f i c  (AR, A-3) 

No changes have been made t o  t h i s  s e c t i o n .  

11.4.9 M a t e r i a l s  Barged (AR, A-3) 

No changes have been made t o  t h i s  s e c t i o n .  

11.4.10 D i s p o s a l  o f  Dredged M a t e r i a l  (ERDA, A-13; TN, A-27; PMC, A-96, 
I t e m  16) 

The amount o f  dredged m a t e r i a l  e s t i m a t e d  f o r  d i s p o s a l  has been f u r t h e r  reduced 
f r o m  20,000 m3 t o  8,500 m 3  as a r e s u l t  o f  t h e  r e d e s i g n  o f  t h e  barge-un load ing 
f a c i l i t y .  T h i s  i s  an env i ronmenta l  b e n e f i t  b u t  does n o t  r e p r e s e n t  a s i g n i f i -  
c a n t  env i ronmen ta l  change s i n c e  t h e  impac t  o f  d r e d g i n g  was a l r e a d y  cons ide red  
t o  be o f  m i n o r  consequence (see S e c t i o n  4.4.2) .  

11 .4 .11 TDWQC C e r t i f i c a t i o n  (TN, A-27) 

The Tennessee D i v i s i o n  o f  Water Qua1 i t y  C o n t r o l  has s t a t e d  i t s  c o n d i t i o n s  f o r  
c e r t i f i c a t i o n  o f  t h e  NPDES P e r m i t  (see Appendix H, A t tachment  D) . 
No s i g n i f i c a n t  change i n  t h e  s t a f f ' s  assessment o f  impacts  i s  expected.  



11.4.12 M in im i z i ng  Socioeconomic Impacts (HEW, A-8, HUD, A-9) 

No change i s  needed i n  t h i s  s e c t i o n  o f  t h e  FES. However, t h e  s t a f f  assessments 
i n  Sect ions 4.5 and 5.6 have been rev ised .  

11.4.13 School Impacts (PMC, A-93, I tem 3.C) 

The second paragraph o f  t he  response i n  t h e  FES has been de le ted.  

11.4.14 Impact on Housing (HUD, A-9; RC, A-33, I tem.4)  

I n  ER Amendment X (1982), t he  app l i can t s  i n d i c a t e  t h a t  approx imate ly  30% 
o f  t h e  workers a re  expected t o  l o c a t e  i n  mobi le  homes (ER, Appendix t o  
Chapter 8, Tables 2.1-2 and 2.1-6).  

11.4.15 Water, Wastewater, and S o l i d  Waste Impacts on Communities ('TN, A-27) 

No changes have been made t o  t h i s  sec t ion .  

11.4.16 General Impacts on Roane County (RC,  A-31, 32) 

No changes have been made t o  t h i s  s e c t i o n  

11.4.17 T r a f f i c  Congestion (TN, A-29; RC, A-32, I t e m  1; OR,  A-36, I tem A . l )  

No changes have been made t o  t h i s  sec t ion .  

11.4.18 San i t a r y  Sewage Discharges ( R C ,  A-32, I tem 2) 

No changes have been made t o  t h i s  sect ion.  

11.4.19 S o l i d  Waste Disposal  ( R C ,  A-32, I t em  3) 

No changes have been made t o  t h i s  sec t ion .  

11.4.20 Local Planner (RC,  A-33, I t em  5) 

No changes have been made t o  t h i s  sec t i on  

11.4.21 Assessment o f  Socioeconomic Impact ( R C ,  A-33, I tem 6) 

The word " s i g n i f i c a n t "  has been removed from t h e  f i r s t  sentence, which now 
reads as f o l l ows :  

The s t a f f  assessment o f  socioeconomic impacts r e s u l t i n g  from CRBRP 
i n d i c a t e d  t h a t  impacts cou ld  occur w i t h i n  t he  l o c a l  r u r a l  count ies .  

Th i s  change i n d i c a t e s  t h a t  t h e  s t a f f  now be l i eves  t h a t  such impacts w i l l  n o t  
be as l a r g e  as p r e v i o u s l y  f o recas t  (see rev i sed  Sec t ion  4.5). 

11.4.22 Tax Revenues ( R C ,  A-34, I tem 7; OR, A-36, I tem A.2) 

The s t a f f  has now concluded t h a t  t he  p o r t i o n  o f  increased s t a t e  sa les tax ,  gas 
t a x ,  c i g a r e t t e  taxes,  and l i q u o r  taxes t h a t  would be re tu rned  t o  t h e  communities 



as a  r e s u l t  o f  t h e  p r o j e c t  would gene ra l l y  be equal t o  increased expendi- 
t u r e s  f o r  p u b l i c  se rv ices .  (See t he  rev i sed  eva lua t ions  i n  Chapters 4  and 5  
o f  t h i s  document. ) 

11.4.23 Miscel laneous Roane County Quest ions ( R C ,  A-34, I tem 8) 

Changes have been made i n  responses g, h, and j as shown below: 

g. PMC, TVA and DOE a re  co-appl icants .  The NRC c o n s t r u c t i o n  p e r m i t  
would be i ssued  t o  them j o i n t l y .  

h. DOE i s  t h e  p roper  e n t i t y  w i t h  which t o  d iscuss m i t i g a t i o n  o f  
CRBRP impacts. 

j. The magnitude o f  t h e  increased county se rv ices  requ i red ,  as 
suggested by Roane County, has been est imated by t he  app l i can t s  
(ER Am X ) ,  b u t  should become f u r t h e r  q u a n t i f i e d  as a  r e s u l t  o f  
mon i t o r i ng  by t h e  app l i can t s  (see Sect ion 6.1.6). 

The above changes a r e  environmental  l y  i n s i g n i f i c a n t .  

11.4.24 M i t i g a t i o n  o f  Impacts on Oak Ridge (OR, A-37, I t em  A.3) 

No changes have been made t o  t h i s  sec t ion .  

11.4.25 Combined Cons t ruc t ion  E f f e c t s  (OR, A-37, I t em  A.4) 

No changes have been made t o  t h i s  sec t ion .  

11.4.26 Costs t o  Local Businessmen (OR, A-37, I t em  A. 5) 

I n  t h e  f i r s t  paragraph t h e  second sentence has been rep laced  by t he  f o l l o w i n g :  

Shor t - term cos t s  may accrue t o  l o c a l  businessmen who a re  f o r ced  
t o  rep lace  e x i s t i n g  workers who leave i n  o rder  t o  work on t he  
CRBRP. 

The above changes i s  n o t  a  s i g n i f i c a n t  change i n  p r e d i c t e d  impacts. 

11.4.27 Source o f  Work Force Dur ing P lan t  Operat ion (ETDD, A-43) 

'It i s  q u i t e  probable  t h a t  a  percentage o f  t he  support  personnel w i l l  be 
r e c r u i t e d  from t h e  unemployed, the  underemployed, and spouses o f  t e c h n i c a l  
workers. Th is  s ta tement  more d i r e c t l y  addresses t he  comment,but does n o t  
i n d i c a t e  a  s i g n i f i c a n t  'change o f  impact. 

11.4.28 Morgan County Impacts (ETDD, A-43) 

No changes have been made t o  t h i s  sect ion.  

11.4.29 Local Government Costs f o r  Services (ETDD, A-103) 

No changes have been made t o  t h i s  sect ion.  



11.4.30 In -L ieu -o f -Tax  Payment Appl i c a t i o n s  (ETDD, A-103; AC,  A-30) 

No changes have been made t o  t h i s  s e c t i o n .  

11 .4 .31  Local  Government Serv i ces  f o r  Mob i le  Homes (ETDD, A-104) 

No changes have been made t o  t h i s  s e c t i o n .  

11.4.32 A v a i l a b i l i t y  o f  Socioeconomic Impact  Data (ETDD, A-104) 

No changes have been made t o  t h i s  s e c t i o n .  

11.4.33 Impacts on Lake C i t y  (ETDD, A-105) 

No changes have been made t o  t h i s  s e c t i o n .  

11.4.34 Heal t h  Serv i ces  (ETDD, A-106) 

No changes have been made t o  t h i s  s e c t i o n .  

11.4 .35 P r o p e r t y  Taxes D u r i n g  C o n s t r u c t i o n  (PMC, A-93, I t e m  3.D) 

No changes have been made t o  t h i s  sec t ion .  

11.4.36 P l a n t  Appearance (OR,  A-40, I t e m  25) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5 Envi  ronmental  Impacts o f  P l a n t  Opera t ion  

1 1 . 5 . 1  Swi t c h y a r d  60 -cyc le  Hum (OR, A-40, I t e m  26) 

No changes have been made t o  t h i s  sec t ion .  

11.5.2 Me l ton  H i l l  Dam (AR, A-6; PMC, A-92, I t e m  1; TN, A-28) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.3 C losure o f  t h e  Waterway (AR, A-3) 

No changes have been made t o  t h i s  s e c t i o n .  

11 .5 .4  Downstream Water Use (ERDA, A-13; TN, A-28) 

No changes have been made t o  t h i s  sec t ion .  

11.5 .5  C l a s s i f i e d  Uses o f  t h e  R i v e r  (TN, A-28) 

No changes have been made t o  t h i s  sec t ion .  

11.5 .6  S p o r t  F i s h i n g  A c t i v i t y  (OR, A-4, I t e m  29) 

No changes have been made t o  t h i s  se,ction. 



11.5 .7  Cumula t ive  E f f e c t s  o f  D ischarges (DOI, A - 1 1 )  

No changes have been made t o  t h i s  s e c t i o n .  

11.5.8 Impingement Losses (OR,  A-4, I t e m  30) 

The i n t a k e  v e l o c i t y  has been reduced from a range of  0.3 t o  0 .5  f p s  t o  0 .2  t o  
0 .4  fps. T h i s  i s  an i n s i g n i f i c a n t  change. 

11.5.9 Compliance w i t h  FWPCA (EPA, A-17, I t e m  4 and A-21) 

The f o l l o w i n g  has been added t o  t h e  response: 

The d r a f t  NPDES Perm i t  s p e c i f i e s  c o n d i t i o n s  f o r  compliance w i t h  t h e  
Clean Water A c t  ( f o r m e r l y  r e f e r r e d  t o  as t h e  FWPCA). See Appendix H 
o f  t h i s  document. Wh i le  t h i s  c u r r e n t  v e r s i o n  o f  t h e  p e r m i t  i s  more 
r e s t r i c t i v e  than  t h e  p r e v i o u s  one, no s i g n i f i c a n t  d i f f e r e n c e  i n  
env i ronmenta l  impacts  i s  expected.  

11.5.10 Impacts o f  C o o l i n g  Water D ischarge (MPC, A-92, I t e m  2) 

No changes have been made t o  t h i s  s e c t i o n .  

11 .5 .11  C o o l i n g  Tower D r i f t  Rate (OR, A-41, I t e m  32) 

No changes have been made t o  t h i s  sec t i on .  

11.5.12 I n t e r a c t i o n  W i t h  Atmospher ic Plume f rom ORGDP (OR,  A-41, I t e m  33) 

No changes have been made t o  t h i s  sec t i on .  

11.5.13 Fog on Route 95 and Bear Creek Road (OR, A-41, I t e m  34) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.14 C h l o r i n e  i n  t h e  C o o l i n g  Tower D r i f t  (OR, A-40, I t em 27) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.15 Long-Term D r i f t  D e p o s i t i o n  (OR, A-40, I t e m  28) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.16 D r i  f t  E f f e c t s  on Cave-Re1 a t e d  Species (EN, A-89) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.17 Downstream Chemical Concen t ra t i ons  (PMC, A-95, I t e m  8)  ' 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.18 Disposa l  o f  N o n r a d i o a c t i v e  Waste (TN, A-26, 28) 

No changes have been made t o  t h i s  s e c t i o n .  



11.5.19 Medical  F a c i l i t i e s  (HEW, A-8) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.20 Required Community Serv ices  (PMC, A-93, I t e m  3.E.1) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.21 P o p u l a t i o n  Inc rease  Dur ing  Pl.ant Opera t ion  (PMC, A-93, I t e m  3. E.2) 

The s t a f f  a n a l y s i s  o f  t h e  p o p u l a t i o n  i n c r e a s e  d u r i n g  p l a n t  o p e r a t i o n  has been 
r e v i s e d  as shown i n  S e c t i o n  5 .6  o f  t h i s  document. The Centar  and Exxon 
p r o j e c t s  contemplated f o r  t h e  area when t h e  FES was be ing  prepared have n o t  
m a t e r i a l i z e d  and f u r t h e r  c o n s t r u c t i o n  o f  t h e  Phipps Bend Nuc lear  P l a n t  has been 
d e f e r r e d .  

11.5.22 Personal P r o p e r t y  Taxes Dur ing  Opera t ion  (PMC, A-93, I t e m  3. F. 1) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.23 In-1  ieu-of-Tax Payments by TVA (PMC, A-93, I t e m  3. F.2) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.24 Reference t o  R a d i a t i o n  Pathway Model i n  S e c t i o n  5.7 (AC, A-31) 

The c u r r e n t  v e r s i o n  o f  Regu la to ry  Guide 1.109 i s  da ted  October 1977. 

11.5.25 R a d i o l o g i c a l  Impact on B i o t a  Other  Than Man (NRDC, A-54) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.26 Concen t ra t ion  o f  R a d i o a c t i v e  Elements i n  Wi ld1  i f e  (DOI, A-11) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.27 B ioaccumulat ion F a c t o r  i n  Tab le  5.10 (ERDA, A-13) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.28 D i s p e r s i o n  o f  Gaseous Releases ( C ,  A-8) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.29 Dose t o  Most C r i t i c a l  I n d i v i d u a l  (EPA, A-22, I t e m  2) 

No changes have been made t o  t h i s  s e c t i o n .  

11.5.30 Occupat iona l  R a d i a t i o n  Exposure (NRDC, A-55) 

No changes have been made t o  t h i s  s e c t i o n .  



11.5.31 Radioact ive Waste T ranspor t  Route (NC, A-24) 

No changes have been made t o  t h i s  sec t ion .  

11.5.32 Summary o f  Annual Rad ia t i on  Doses (EPA, A-18; NRDC, A-55) 

The response g i ven  i n  t h e  FES t o  NRDC comment i t e m  3 on page A-55 has been 
mod i f i ed  as f o l l ows :  

(3) Al though c a l c u l a t i o n  o f  h e a l t h  e f f e c t s  from ve ry  low l e v e l  popula- 
t i o n  doses i s  s u b j e c t  t o  g r e a t  u n c e r t a i n t i e s ,  t h e  s t a f f  has e s t i -  
mated p o t e n t i a l  h e a l t h  e f f e c t s  i n  updated Sect ions 5.7.2.5 and 
5.7.3 o f  t h i s  document. 

As i n d i c a t e d  above, t h e  s t a f f  i s  now p r o v i d i n g  t h e  c a l c u l a t e d  h e a l t h  e f f e c t s  
i n f o rma t i on  requested. However, these e f f e c t s  a re  ve ry  smal l  and do n o t  repre-  
sent  a  s i g n i f i c a n t  change i n  p r e d i c t e d  impacts. 

11.6 Environmental Measurement and Mon i t o r i ng  Programs 

11 .6 .1  Radionuc l ide Analyses (ERDA, A-13) 

No changes have been made t o  t h i s  sec t ion .  

11.6.2 Rad io l og i ca l  Mon i t o r i ng  o f  F i l t e r  Feeders ( C ,  A-7) 

Table 6.2 i n  t h e   became Table 6 . 1  i n  t h e  FES. No change has bee" made i n  
t h e  response t o  t h e  comment. 

11.6.3 Surface Water Rad io l og i ca l  Mon i t o r i ng  (DOI, A-10) 

No changes have been made t o  t h i s  sec t i on .  

11.6.4 Environmental M o n i t o r i n g  f o r  T r i t i u m  (EPA, A-20) 

No changes have been made t o  t h i s  sec t ion .  

11.6.5 Preopera t iona l  Rad io l og i ca l  Mon i t o r i ng  (TN, A-25) 

No changes have been made t o  t h i s  sec t ion .  

11.6.6 Hea l t h  Survey (ECNP, A-45, I t em  3) 

No changes have been made t o  t h i s  sec t ion .  

11.6.7 Enforcement o f  App l i can t s '  Mon i t o r i ng  Programs (NRDC, A-55) 

No changes have been made t o  t h i s  sec t ion .  

11.6.8 M o d i f i c a t i o n s  t o  Meteoro log ica l  Tower (PMC, A-97, I tem 22) 

Sec t ion  6.1.3 has aga in  been rev i sed  t o  i n c l u d e  new da ta  supp l i ed  by t h e  a p p l i -  
cants  i n  ER Am X I .  These da ta  a re  cumulat ive and do no t  s i g n i f i c a n t l y  change 
t h e  bas i s  f o r  t h e  s t a f f ' s  environmental  assessments. 



11.6.9 Commercial F i she r i es  ( C ,  A-7) 

The response i n  t he  FES has been rep laced  as f o l l o w s :  

The d r a f t  NPDES Permi t ,  Sect ions 1 I I . N  and 0 ,  r e q u i r e s  t h e  app l i can t s  
t o  have approved p reopera t iona l  and ope ra t i ona l  non rad io l og i ca l  aqua t i c  
mon i t o r i ng  programs. The d e t a i l s  o f  these programs a re  t o  be develop- 
ed a f t e r  c o n s t r u c t i o n  i s  under way (see Appendix H o f  t h i s  document). 
The s t a f f ' s  op i n i on  i s  t h a t  adequate i n f o rma t i on  would thus become 
a v a i l a b l e  f o r  d e t e c t i n g  CRBRP-caused changes i n  commercial f i s h e r i e s  
and assessing t h e i r  s i g n i f i c a n c e .  

The above changes i n f o rm  t h e  reader  t h a t  EPA r a t h e r  than  NRC' i s  now respons ib l e  
f o r  s p e c i f y i n g  t he  aqua t i c  mon i t o r i ng  requirements;  t h i s  i s  no t  env i ronmenta l l y  
s i g n i f i c a n t .  

11.6.10 Heavy Metals i n  B i o t a  and Sediments ( C ,  A-7) 

The f o l l o w i n g  has been added: "Such mon i t o r i ng  should  be cons idered f o r  i n c l u -  
s i o n  i n  t h e  non rad io l og i ca l  aqua t i c  mon i t o r i ng  programs r e q u i r e d  by t h e  NPDES 
Permit .  " 

The above a d d i t i o n  t o  t h e  prev ious s t a f f  response i s  in tended t o  c l a r i f y  t h e  
f a c t  t h a t  t he  EPA, r a t h e r  than NRC, i s  respons ib le  f o r  s p e c i f y i n g  what aqua t i c  
mon i t o r i ng  i s  requ i red .  

11.6.11 Groundwater Mon i t o r i ng  ( D O I ,  A-10) 

No changes have been made t o  t h i s  sec t ion .  

11.7 Environmental Impacts o f  Pos tu la ted  Accidents 

P l a n t  Accidents 

11.7.1 A c c e p t a b i l i t y  o f  Reactor Acc ident  R isk  (EPA, A-15, -20; D O I ,  A-10; TN, A-25; 
CC, A-44, 45) 

I n  t h e  f o u r t h  paragraph, t h e  guide1 i n e  doses t o  " o the r  organs" have been 
rev ised ,  so t h a t  t h e  t h i r d  sentence now reads as f o l l ows :  

The exc l us i on  area i s  o f  such s i z e  t h a t  an i n d i v i d u a l  l o ca ted  a t  any 
p o i n t  on i t s  boundary f o r  2  hours immediately f o l l o w i n g  onset  o f  t h e  
pos tu l a ted  f i s s i o n  product  re lease  would n o t  r ece i ve  a  t o t a l  r ad i a -  
t i o n  dose i n  excess o f  25 rems t o  t h e  whole body o r  300 rems t o  t h e  
t h y r o i d ,  o r  equ i va l en t  doses t o  o t h e r  organs (75 rems t o  t h e  lung  and 
300 rems t o  bone surfaces).  An a d d i t i o n a l  g u i d e l i n e  coupled t o  t h e  
guidance on doses t o  s p e c i f i c  organs i s  t h a t  t h e  m o r t a l i t y  r i s k  equiv-  
a l e n t  whole body dose from any pos tu l a ted  des ign-bas is  acc iden t  (on a  
c a l c u l a t e d  dose bas is )  f o r  t he  CRBRP should be no g r e a t e r  than  t h e  
m o r t a l i t y  r i s k  equ i va l en t  whole body dose va lue o f  10 CFR 100 f o r  a  
l i g h t  water  r e a c t o r  ( i . e . ,  34 rems whole body r i s k  equ i va l en t ) .  The 
dose guidance o f  10 CFR 100 was p r i m a r i l y  developed f o r  l i g h t  water  
r eac to r s ;  f o r  t h e  CRBRP, because i t i s  a  l i q u i d  metal  f a s t  breeder 



reac to r  (LMFBR), dose gu ide l i nes  are  prov ided f o r  t h e  lung  and bone 
surfaces which are  equ iva len t  t o  t he  10 CFR 100 dose gu ide l i ne  f o r  
t he  t h y r o i d  dose. These dose gu ide l ines  w i l l  be used i n  the  prepar- 
a t i o n  f o r  the  CRBRP opera t ing  l i cense;  du r i ng  p repa ra t i on  f o r  t h e  " 

cons t ruc t i on  permi t ,  however, smal ler  g u i d e l i n e  values a re  used t o  
a1 low f o r  g rea ter  u n c e r t a i n t i e s  i n  p l a n t -  and s i t e - s p e c i f i c  data (see 
Sec t ion  11.7.5). 

The above gu ide l i ne  values a l s o  apply  t o  t he  low popu la t i on  zone discussed i n  
the f i f t h  paragraph. 

The change i n  gu ide l i ne  dose t o  bone i s  intended t o  b e t t e r  s p e c i f y  what i s  
intended. No s i g n i f i c a n t  d i . f fe rence i s  expected i n  terms of environmental 
impact. 

11.7.2 Comparabi l i ty  o f  Accident Risks t o  LWRs (HEW, A-8; EPA, A-19; TN, A-26; 
ECNP, A-46) 

No changes have been made t o  t h i s  sect ion.  

11.7.3 The F e a s i b i l i t y  o f  Accident Assessment a t  Th is  Time ( D O I ,  A-10; 
EPA, A-17, 20; TN, A-30; NRDC, A-49, 56, 57) 

No changes have been made t o  t h i s  sect ion.  

11.7.4 Adequacy o f  C r i t e r i a  and Standards (AR,  A-5; EPA, A-17, 20; ECNP, A-46) 

I n  the f o u r t h  paragraph, t h e  f o u r t h  sentence has been mod i f ied  t o  read as 
f o l l  ows: 

10 CFR 100 can be app l i ed  t o  LMFBRs (it has been so used p rev ious l y )  
prov ided t h a t  due allowance i s  made f o r  t h e  r i s k s  o f  doses t o  o the r  
organs than t h e  t h y r o i d ,  and t h e  l i m i t e d  experience w i t h  t h i s  t ype  of 
p l a n t .  

11.7.5 Plutonium Dose Guidel ines (ERDA, A-14; EPA, A-20; TN, A-30; OR,  A-39; 
CC, A-44; NRDC, A-57) 

The second sentence o f  t h e  f o u r t h  paragraph has been changed t o  read: 

The s t a f f ' s  dose conversion f a c t o r s  are based on I n t e r n a t i o n a l  Commi s- 
s i on  on Rad io log ica l  P ro tec t i on  ( I C R P )  Pub1 i c a t i o n  11. 

The f i f t h  paragraph o f  t h i s  sec t i on  has been cor rec ted  t o  read as fo l l ows :  

The s t a f f  spec i f i ed  i n  i t s  May 6, 1976 l e t t e r  t o  the  app l i can ts  t h a t  
p lu tonium dose values l / l O t h  o f  those i d e n t i f i e d  i n  t he  DES (Table 
7.2, foo tno te  5) were t o  be used a t  the  cons t ruc t i on  pe rm i t  stage of 
review (see Appendix I). To b r i n g  the  dose gu ide l i nes  i n t o  conform- 
ance w i t h  more recent  a u t h o r i t a t i v e  s c i e n t i f i c  consensus on t h e  h e a l t h  
r i s k s  o f  r a d i a t i o n  exposure, t he  s t a f f  has s ince mod i f ied  t h e  a d d i t i o n a l  
dose gu ide l ines  t o  be app l i ed  f o r  t h e  CRBRP opera t ing  l i c e n s e  rev iew 
as g iven i n  Sect ion 11.7.1. For t he  cons t ruc t i on  permi t  rev iew,  t he  



dose gu ide l i nes  have a l so  been updated from t h e  1977 FES, cons ider ing  
bo th  recent  s c i e n t i f i c  op in ion  and more recent  data on t h e  CRBRP p l a n t  
and s i t e ,  and now a re  s p e c i f i e d  as 150 rems t o  the  thy ro id ,  20 rems 
whole body, 35 rems t o  the  lung, and 150 rems t o  bone surfaces, w i t h  a  
m o r t a l i t y - r i s k - e q u i v a l e n t  whole-body-dose value o f  24.5 rems. The 
equivalency o f  t h e  add i t i ona l  organ dose gu ide l ines  t o  t h e  10 CFR 100 
t h y r o i d  g u i d e l i n e  value and the  m o r t a l i t y  r i s k  equ iva len t  whole body 
dose g u i d e l i n e  value were determined us ing the  s tochas t i c  weight ing 
f a c t o r s  i n  I C R P  Pub l i ca t i on  26. 

The modi f ied  g u i d e l i n e  values above are  n o t  expected t o  be envi ronmental ly  
s i g n i f i c a n t  i n  terms o f  doses o r  hea l th  e f f e c t s .  

11.7.6 Design D e t a i l s  A f f e c t i n g  Accident Analys is  (ECNP, A-46; PMC, A-97; 
DH, A-101) 

No changes have been made t o  t h i s  sect ion.  

11.7.7 Qua1 i ty  Assurance (ECNP, A-46) 

No changes have been made t o  t h i s  sect ion. 

11.7.8 Table 7 . 1  (PMC, A-97, I tem 23A) 

No changes have been made t o  t h i s  sect ion. 

11.7.9 Table 7.2 (PMC, A-97, I tem 238) 

No changes have been made t o  t h i s  sect ion. 

11.7.10 Accidenta l  Releases o f  Stored Noble Gases (EPA, A-20) 

I n  cons ider ing  a  pos tu la ted  storage tank  rup ture ,  i t  was judged t h a t  t he  event 
analyzed as 3.2 ( ra the r  than 3.3) i n  Table 7.2 i s  o f  g rea ter  s i g n i f i c a n c e  and 
was a  more rep resen ta t i ve  event o f  t h i s  category. 

11.7.11 Table 7.3 (PMC, A-97, I tem 23C) 

No changes have been made t o  t h i s  sect ion.  

11.7.12 Seismic Considerat ions (NRDC, A-52) 

The t h i r d  and f o u r t h  sentences o f  the  response have been replaced by t h e  
f o l  1  owing: 

It has been proposed t h a t  an earthquake o f  i n t e n s i t y  MM V I I I ,  charac- 
t e r i z e d  by a  ho r i zon ta l  ground acce le ra t i on  o f  0.25 g, anchoring a  
Regulatory Guide 1.60 spectrum, i s  appropr ia te  f o r  CRBRP s t r u c t u r a l  
design. The appropriateness o f  t h i s  earthquake cha rac te r i za t i on  i s  
under rev iew and w i l l  be discussed i n  the  s t a f f ' s  Safety Evaluat ion 
Report. P l a n t  fea tures  requ i red  t o  mainta in containment and essen- 
t i a l  heat s inks  w i l l  be requ i red  t o  be designed t o  wi thstand the  
appropr ia te  earthquake w i thou t  ser ious r i s k  t o  the  p u b l i c  o r  t o  t h e  
environment. 



11.7.13 Sodium Behavior (CC, A-44) 

No changes have been made t o  t h i s  sect ion.  

11.7.14 Sel f - A c t i v a t e d  Shutdown Systems (EPA, A-19, 20) 

No changes have been made t o  t h i s  sect ion.  

11.7.15 F l  oodi  ng (DO1 , A-10) 

No changes have been made t o  t h i s  sect ion.  

11.7.16 Emergency Preparedness P l  ans (OR, A-38; CC , A-45) 

The f i f t h  sentence o f  t h e  f i r s t  paragraph has been rep laced by t h e  f o l l o w i n g :  

I n  a d d i t i o n ,  t h e  Commission has issued NUREG-0654/FEMA-REP-1, " C r i -  
t e r i a  f o r  Prepara t ion  and Eva lua t ion  o f  Rad io log ica l  Emergency Response 
Plans and Preparedness i n  Support o f  Nuclear Power Plants , "  Revis ion 1, 
November 1980, f o r  t h e  purpose o f  p r o v i d i n g  d e t a i l e d  guidance t o  
app l i can ts  and s t a t e  and l o c a l  agencies f o r  t he  p repa ra t i on  o f  p lans  
t o  cope w i t h  emergencies. NUREG-0654 has been endorsed by Regulatory  
Guide 1 .101  (Revis ion 2). 

I n  t h e  second paragraph, NUREG-0654 has been s u b s t i t u t e d  f o r  Regulatory  
Guide 1.101. 

The t h i r d  paragraph has been replaced by t he  f o l l ow ing :  

Because f a c i l i t y  operators  may r e q u i r e  ass is tance i n  dea l i ng  w i t h  
emergencies, t h e i r  p l ann ing  normal ly  inc ludes  arrangements w i t h  o f f -  
s i t e  o rgan iza t ions  f o r  such serv ices  as ambulance, medical ,  h o s p i t a l ,  
f i r e ,  and po l i ce .  Fu r the r ,  t he  f a c i l i t y  opera to r  i s  r equ i red  t o  coor- 
d i n a t e  t h e  o n s i t e  emergency p l a n  w i t h  t h e  emergency response p lans  o f  
s t a t e  and l o c a l  a u t h o r i t i e s .  As prov ided i n  a  P r e s i d e n t i a l  D i r e c t i v e  
dated December 7, 1979, t h e  Federal Emergency Management Agency (FEMA) 
i s  respons ib le  f o r  t h e  rev iew and eva lua t i on  o f  s t a t e  and l o c a l  r ad io -  
l o g i c a l  emergency response p lans  and preparedness f o r  areas around 
nuc lear  power p lan t s .  

I n  t h e  f o u r t h  paragraph, t h e  l a s t  sentence has been mod i f ied  t o  read: 

Cons is ten t  w i t h  t h e  above, t h e  NRC s t a f f  i n  i t s  s a f e t y  rev iew o f  an 
a p p l i c a n t ' s  p lans  f o r  coping w i t h  emergencies--and i n  i t s  rev iew o f  
FEMA's f i n d i n g s  and determinat ions as t o  whether s t a t e  and l o c a l  
emergency p lans  a re  adequate and capable o f  be ing  implemented--must 
be ab le  t o  conclude t h a t  t h e r e  i s  a  reasonable assurance t h a t  pro-  
t e c t i v e  measures can and w i l l  be taken bo th  o n s i t e  and o f f s i t e  i n  
b e h a l f  o f  t h e  pub1 i c  h e a l t h  and safety .  

The above changes p rov ide  updated in fo rmat ion ,  b u t  they  a re  n o t  env i ronmenta l l y  
s i g n i f i c a n t .  



11.7.17 Insurance L i a b i l i t y  (OR,  A-38; C C ,  A-45, I t e m  E) 

I n  t h e  f i r s t  paragraph of  t h e  FES response, t h e  words " c u r r e n t l y  $125 m i l l i o n "  
have been d e l e t e d  and t h e  f o l  1 owi ng sentences i n s e r t e d :  

That  insurance,  p r e s e n t l y  $545 m i l  l i o n ,  i s  comprised o f  p r imary  p r i -  
va te  n u c l e a r  l i a b i l i t y  insurance of  $160 m i l l i o n  a v a i l a b l e  f rom two 
nuc lea r  l i a b i l i t y  insurance poo ls ,  American Nuc lear  I n s u r e r s  (ANI) 
and Mutual Atomic Energy L i a b i l i t y  Underwr i te rs  (MAELU), and a secon- 
da ry  r e t r o s p e c t i v e  premium insurance l a y e r  up t o  $5 m i l l i o n  p e r  reac- 
t o r  p e r  i n c i d e n t  b u t  n o t  i n  excess o f  $10 m i l l i o n  f o r  a s i n g l e  r e a c t o r  
i n  any year .  W i t h  77 commercial r e a c t o r s  o p e r a t i n g  under t h e  system, 
t h e  secondary l a y e r  t o t a l s  $385 m i l l i o n .  As a l i c e n s e d  f a c i l i t y ,  t h e  
CRBRP would be assessed t h i s  premium i n  t h e  event  o f  a nuc lea r  i n c i -  
dent  r e s u l t i n g  i n  damages exceeding the  amount o f  t h e  c u r r e n t  $160 
m i  11 i o n  p r imary  insurance l a y e r .  

The second paragraph has been de le ted.  

I n  t h e  t h i r d  paragraph, the  f o l l o w i n g  has been i n s e r t e d  a f t e r  t h e  f i r s t  two 
sentences: 

The p resen t  government indemni ty  l e v e l  i s  $15 m i l l i o n ,  t h e  d i f f e r -  
ence between t h e  f i n a n c i a l  p r o t e c t i o n  l a y e r  o f  $545 m i l l i o n  and t h e  
$560 m i l l i o n  l i a b i l i t y  l i m i t .  

The l a s t  sentence o f  t h e  f o u r t h  paragraph and paragraphs f i v e  and s i x  have 
been de le ted.  

The above changes p r o v i d e  updated in fo rmat ion  which i s  n o t  s i g n i f i c a n t  t o  t h e  
s t a f f  ' s env i  ronmental assessment. 

11.7.18 Packages o f  Rad ioac t i ve  M a t e r i a l s  Shipped (OR, A-41, 1tem 35a) 

NUREG-0034 has been superseded by NUREG-0170, t h e  f i n a l  environmental  statement 
on t h e  " T r a n s p o r t a t i o n  o f  Rad ioac t i ve  M a t e r i a l  by A i r  and Other Modes," 
December 1977. 

11.7.19 Category 5 Sh ipp ing  Accidents (OR,  A-41, I t e m  35b) 

No changes have been made t o  t h i s  sec t ion .  

11.7.20 Spent-Fuel Shipment (OR,  A-41, I tem 35d) 

No changes have been made t o  t h i s  sec t ion .  

11 .7 .21  Beta-Gamma Waste Shipment (OR,  A-41, I t e m  35e) 

The re fe rence  t o  Table 5 has changed t o  Table 0.15 o f  t h i s  document. 

11.7.22 Doses f rom a Pos tu la ted  T ranspor ta t ion  Acc ident  (OR,  A-41, I t e m  3 5 f )  

The f o l l o w i n g  sentence has been i n s e r t e d  a f t e r  t h e  second sentence i n  t h i s  
sec t ion :  



Doses f o r  c h i l d r e n  would gene ra l l y  be h igher  than doses f o r  a d u l t s  a t  
3  meters as w e l l  as a t  50 meters f o r  most nuc l ides  o f  concern. 

The above i n s e r t  i s  no t  env i ronmenta l l y  new o r  s i g n i f i c a n t  i n f o rma t i on  

11.7.23 Table 7.4 - Doses from Category 5  Accidents ( O R ,  A-41, I tem 35g; 
ERDA, A-14) 

No changes have been made t o  t h i s  sec t ion .  

11.7.24 R isk  i n  Shipp ing Fresh Fuel (OR, A-41, I tem 35h) 

No changes have been made t o  t h i s  sec t ion .  

11.7.25 Safeguards Approach (EPA,  A-17, I tem Z(2)) 

The safeguards p o r t i o n s  o f  t h e  1977 CRBRP F i n a l  Environmental Statement, p r i n c i -  
p a l l y  Appendix E ,  have been updated and s u b s t a n t i a l l y  rev ised.  However, t he  
changes do n o t  r e s u l t  i n  s i g n i f i c a n t l y  d i f f e r e n t  impacts than those p red i c t ed  
i n  t he  FES. I n  t he  updated ve rs i on  t h e  s t a f f ' s  assessment does no t  r e l y  h e a v i l y  
on t h e  assumption t h a t  new safeguards technolog ies w i l l  be developed. . 

Safeguards Cons iderat ions 

11.7.26, 11.7.27, 11.7.28 Safeguards Considerat ions (NRDC, A-59) 

I n  t he  years  s ince  these comments were rece ived  ( e a r l y  1976) several  o f  t he  
issues r a i s e d  have been addressed by t he  NRC. The NRC safeguards o b j e c t i v e  was 
s p e c i f i e d  i n  t h e  f o l l o w i n g  Commission statement, issued i n  May 1976: 

Safeguards measures a re  designed t o  de te r ,  prevent ,  o r  respond t o  
(1) t h e  unauthor ized possession o r  use o f  s i g n i f i c a n t  q u a n t i t i e s  o f  
nuc lear  m a t e r i a l s  through t h e f t  o r  d i ve r s i on ;  and (2) sabotage o f  
nuc lear  f a c i  1  i t i e s .  The safeguards program has as i t s  o b j e c t i v e  
ach iev ing  a  l e v e l  o f  p r o t e c t i o n  aga ins t  such ac t s  t o  i nsu re  aga ins t  
s i g n i f i c a n t  increase i n  t h e  o v e r a l l  r i s k  o f  death, i n j u r y ,  o r  
p rope r t y  damage t o  t he  p u b l i c  from o the r  causes beyond the  c o n t r o l  
o f  t he  i n d i v i d u a l .  

The na tu re  o f  t h e  safeguards t h r e a t  t o  nuc lear  f a c i l i t i e s  has been s tud ied  
ex tens i ve l y  by t h e  NRC and conc lus ions have been publ ished i n  NUREG-0703, 
" P o t e n t i a l  Threat  t o  Licensed Nuclear A c t i v i t i e s  from I n s i d e r s  ( I n s i d e r  Study)," 
J u l y  1980, and i n  NUREG-0414, "Safeguarding a  Domestic Mixed Oxide I n d u s t r y  
Against  a  Hypo the t i ca l  Subnational Adversary," May 1978. I n  a d d i t i o n ,  t he  
c u r r e n t  ve r s i on  o f  t he  phys ica l  s e c u r i t y  r egu la t i ons  i n  10 CFR 73 con ta ins  
a  s p e c i f i c a t i o n  o f  t he  t h r e a t  t h a t  must be used by NRC l icensees as a  design 
bas is  (10 CFR 73.1). Economic costs  o f  safeguards and s o c i e t a l  impacts were 
a l so  discussed i n  NUREG-0414. Th is  r e p o r t  concluded t h a t  t he  safeguards 
measures requ i r ed  t o  p r o t e c t  a  mixed ox ide (MOX) i n d u s t r y  are no t  l i k e l y  t o  
have severe s o c i e t a l  e f f e c t s  o r  t o  c o s t  more than t he  safeguards requ i r ed  f o r  
t he  non-MOX nuc lear  i ndus t r y .  

The NRDC comment o f  about 7  years  ago inc ludes  t he  statement t h a t  e x i s t i n g  NRC 
safeguards regu la t i ons  a re  inadequate. Since t h a t  t ime,  upgraded phys ica l  



s e c u r i t y  requirements f o r  nuc lear  power reac to rs  (10 CFR 73.55) and f a c i l i t i e s  
possessing formula q u a n t i t i e s  o f  spec ia l  nuc lear  m a t e r i a l  (10 CFR 73.45 and 
73.46) have been p u t  i n t o  e f f e c t .  The s t a f f  be l i eves  t h a t  t h e  CRBRP can be 
adequately safeguarded under t h e  c u r r e n t  r egu la t i ons .  I t  should be noted t h a t  
t h e  conversion, f u e l  f a b r i c a t i o n ,  reprocess ing f a c i l i t i e s ,  and t r a n s p o r t a t i o n  
a c t i v i t i e s  r e l a t e d  t o  t h e  CRBR w i l l  be c a r r i e d  o u t  under DOE regu la t i ons .  The 
s t a f f  has performed a  general  assessment o f  t h e  a p p l i c a n t s '  proposed safeguards 
systems f o r  l i censed  and un l i censed CRBR f u e l  c y c l e  a c t i v i t i e s  and has concluded 
t h a t  t h e  p r o b a b i l i t y  o f  a  successfu l  t h e f t ,  d i v e r s i o n ,  o r  sabotage i s  low and, 
t he re fo re ,  t h e  r i s k s  associated w i t h  t h e  events do n o t  represent  a  s i g n i f i c a n t  
inc rease  over t h e  r i s k s  associated w i t h  c u r r e n t l y  ope ra t i qg  f a c i l i t i e s .  Th is  
assessment i s  i n  Appendix E. 

Al though NRC requirements have become more f o rma l i zed  i n  recen t  years,  no 
s i g n i f i c a n t l y  d i f f e r e n t  i r r~pacts from safeguards a re  now a n t i c i p a t e d .  

11.8 Need f o r  t h e  Proposed F a c i l i t y  

11.8.1 Ob jec t i ves  o f  t h e  CRBRP (ECNP, A-46, I t em 9) 

No changes have been made t o  t h i s  sec t ion .  

11.8.2 Progress Since Fermi (ECNP, A-46, I t em 10) 

No changes have been made t o  t h i s  sec t ion .  

11.8.3 Need f o r  t he  CRBRP (NRDC, A-59, 60) 

No changes have been made t o  t h i s  sec t ion .  

11.9 A1 t e r n a t i v e s  

11.9.1 A l t e r n a t i v e  Energy Sources (EP,  A-91; G E I ,  A-47; NRDC, A-60, 61) 

The f i r s t  sentence o f  t h e  response has been rep laced w i t h  t h e  f o l l ow ing :  

The p r i n c i p a l  purpose o f  t he  CRBRP i s  t o  demonstrate t h e  LMFBR con- 
cep t  i n  a  u t i l i t y  environment r a t h e r  than t o  meet e l e c t r i c i t y  r equ i re -  
ments; consequently, t h i s  statement considers on l y  a l t e r n a t i v e s  per-  
m i t t i n g  a t ta inment  o f  t h a t  ob jec t i ve .  

Th is  change i s  n o t  env i ronmenta l ly  s i g n i f i c a n t .  

11.9.2 A l t e r n a t i v e s  t o  t h e  CRBRP (NRDC, A-60, 61) 

No changes have been made t o  t h i s  sec t ion .  

11.9.3 S i t e s  Wi th  More Favorable x/Q Values (NRDC, A-61) 

No changes have been made t o  t h i s  sec t ion .  



S i t e s  a t  Hanford,  Idaho, and Nevada (NRDC,  A-61) 

No changes have been made t o  t h i s  sec t ion .  

11.9.5 Co-Locat ion w i t h  Fuel  Cyc le  F a c i l i t i e s  (EPA, A-20, 21; NRDC, A-61) 

No changes have been made t o  t h i s  s e c t i o n .  

11.9.6 Underground S i t e s  (NRDC, A-61) 

The l a s t  paragraph o f  t h e  response has been rep laced  by t h e  f o l l o w i n g :  

E a r l y  i n  1975 a  s tudy  was i n i t i a t e d  by t h e  NRC t o  o b t a i n  a u t h o r i t a t i v e  
answers t o  gener i c  quest ions assoc ia ted  w i t h  t h e  underground s i t i n g  
concept. Th is  research r e s u l t e d  i n  p u b l i c a t i o n  o f  a  r e p o r t  (NllREG-0255) 
e n t i t l e d  "Underground S i t i n g  o f  Nuc lear  Power P lan ts :  P o t e n t i a l  
B e n e f i t s  and Pena l t i es , "  which was p u b l i s h e d  i n  August 1977. The 
s tudy examined t h e  p o t e n t i a l  b e n e f i t s  t o  s a f e t y  as w e l l  as any p o t e n t i a l  
p e n a l t i e s  t h a t  m i g h t  r e s u l t  from s i t i n g  p l a n t s  underground i n  mined 
c a v i t i e s  o r  by c o v e r i n g  p l a n t s  w i t h  f i l l  e a r t h  a f t e r  c o n s t r u c t i o n  i n  
an excavated c u t .  

The s tudy concluded t h a t  underground p l a n t s  had s a f e t y  advantages 
over  s u r f a c e  p l a n t s  w i t h  r e g a r d  t o  

(1) p r o t e c t i o n  a g a i n s t  a i r c r a f t  crashes o r  war fa re  mun i t i ons  which 
c o u l d  conce ivab ly  i n i t i a t e  a  r e a c t o r  acc iden t ,  and 

improved r e t e n t i o n  o f  r a d i o a c t i v e  re leases  t o  t h e  atmosphere 
f o l l o w i n g  a  core meltdown, p rov ided  t h a t  t h e  numerous p e n e t r a t i o n s  
t o  t h e  s u r f a c e  f rom an underground p l a n t  were prompt ly  i s o l a t e d  
and ma in ta ined  c l o s e d  d u r i n g  and subsequent t o  an a c c i d e n t  t o  
p reven t  r e l e a s e  o f  r a d i o a c t i v i t y  t o  t h e  atmosphere. The s tudy 
i d e n t i f i e d  t h e  des ign  and a p p r o p r i a t e  maintenance o f  such sea ls  
as a  c r i t i c a l  des ign  pcoblem f o r  underground p l a n t s ,  and a l s o  
p o i n t e d  o u t  t h a t  prompt i s o l a t i o n  o f  such sea ls  c o u l d  reduce t h e  
movement of any o p e r a t i n g  o r  maintenance personnel l o c a t e d  below 
ground a t  t h e  t i m e  o f  an acc iden t .  

The, s tudy a l s o  found t h a t  t h e r e  may be a  modest r e d u c t i o n  i n  se ismic  
v u l  ne rab i  1  i t y  f o r  underground p l a n t s .  

The p r i n c i p a l  d isadvantages o f  underground p l a n t s  were found t o  be 

(1) g r e a t e r  o p e r a t i o n a l  problems assoc ia ted  w i t h  i n s e r v i c e  i n s p e c t i o n  
and maintenance which,  i n  t u r n ,  c o u l d  l e a d  t o  decreased equipment 
r e l i a b i l i t y  and an increased p r o b a b i l i t y  o f  an acc iden t ,  

(2) groundwater contaminat ion,  which was more 1  i k e l y  i n  an underground 
p l a n t  f o l l o w i n g  an acc iden t ,  and 

( 3 )  t h e  increased c o s t  f o r  an underground p l a n t ,  which Wac es t ima ted  
t o  be 20 t o  40% g r e a t e r  t h a n  t h a t  f o r  a  su r face  p l a n t .  



The o v e r a l l  conc lus ion  o f  t h e  s tudy was t h a t  t h e  expected b e n e f i t s  of 
underground s i t i n g  i n  terms o f  improved s a f e t y  do n o t  appear t o  o f f s e t  
t h e  penal t i e s .  

The above i n f o rma t i on  i s  cumulat ive and does n o t  s i g n i f i c a n t l y  change t he  
s t a f f ' s  conc lus ions on t h i s  ma t t e r  i n  t h e  FES. 

11.9.7 Coo l ing  Tower Arrangement (PMC, A-97, I t em  24) 

No changes have been made t o  t h i s  sec t ion .  

11.9.8 Cor rec t ions  i n  Table 9.5 (ERDA, A-14) 

The comment r e f e r r e d  t o  Table 9.5 o f  t he  DES, which became Table 9.8 i n  t h e  
FES. There has been no change i n  t he  response. 

11.9.9 Thermal E f f e c t s  a t  t he  Discharge (OR, A-41, I t em  31) 

The f o l l o w i n g  has been added t o  t h e  response: 

Cond i t ions  f o r  p r o t e c t i o n  o f  t h e  aqua t i c  environment f rom thermal 
impacts a r e  s p e c i f i e d  i n  t h e  d r a f t  NPDES Permi t  (see Appendix H o f  
t h i s  document). 

11.9.10 Ease o f  Mon i t o r i ng  (TN, A-26) 

No changes have been made t o  t h i s  sect ion.  

11.9.11 P r o x i m i t y  t o  t he  Gaseous D i f f u s i o n  P l a n t  and ORNL (NRDC, A-62) 

The f i r s t  paragraph o f  t h e  FES response hasbeen  rep laced  w i t h  t h e  f o l l o w i n g :  

The Oak Ridge Gaseous D i f f u s i o n  P lan t ,  which produces enr i ched  uranium, 
i s  about 3 m i l e s  nor th-nor thwest  f rom t h e  C l i n c h  R i ve r  s i t e .  Oak 
Ridge Na t i ona l  Laboratory,  l o ca ted  about 4 m i l es  eas t -nor theas t  f rom 
the  s i t e ,  i s  engaged i n  bas ic  and a p p l i e d  research f o r  nuc lear  and 
o t h e r  energy - re la ted  technolog ies.  Product ion,  research, and develop- 
ment f o r  DOE'S n a t i o n a l  defense programs a re  p rov ided  by t h e  f a c i  1  i- 
t i e s  a t  t h e  Y-12 p l a n t  l oca ted  about 9  m i l es  no r t heas t  o f  t h e  propos- 
ed CRBRP s i t e .  These f a c i l i t i e s  a t  the  Oak Ridge r e s e r v a t i o n  a re  
under t h e  c o n t r o l  o f  DOE; l o n g  range land-use p l ann ing  and s e l e c t i o n  
o f  s i t e s  f o r  f u t u r e  a c t i v i t e s  a re  governed by o f f i c i a l  DOE procedures 
and i n s t r u c t i o n s .  

I n  t h e  second paragraph, t h e  l a s t  sentence has been rep laced w i t h  t h e  f o l l o w i n g :  

There a r e  e x i s t i n g  DOE p lans  and f a c i l i t i e s  f o r  cop ing w i t h  p l a n t  
emergencies, such as a  re lease  o f  t o x i c  ma te r i a l .  However, i t  must 
a l s o  be recognized t h a t  due t o  t h e  na tu re  o f  opera t ions  a t  t h e  gaseous 
d i f f u s i o n  p l a n t  and o the r  Oak Ridge f a c i l i t i e s ,  i n f o rma t i on  i s  n o t  
r ead i  l y  ava i  1  able.  Consequently, t h e  s t a f f  has n o t  eva lua ted  t h e  
impacts o f  severe acc iden ts  on a c t i v i t i e s  a t  t h e  DOE-control led 
f a c i l i t i e s .  



The above changes a re  no t  env i  ronmental l y  s i  gn i  f i cant.  

11.10 Eva lua t ion  o f  t he  Proposed Ac t i on  

11.10.1 Risks Associated w i t h  Acc iden ta l  Rad ia t ion  Exposure (NRDC, A-62) 

No changes have been made t o  t h i s  sec t ion .  

11.10.2 Heal th  Consequences (NRDC, A-62) 

The second sentence o f  t h e  response has been changed t o  read: 

P o t e n t i a l  h e a l t h  e f f e c t s  a re  est imated i n  updated 
Sect ions 5.7.2 5  and 5.7.3, 

11.10.3 A l t e r n a t i v e  Development o f  S i t e  (OR, A-38, I tem B) 

No changes have been made t o  t h i s  sec t ion .  

11.10.4 Complementary Uses o f . S i t e  (OR, A-38, I tem B) 

No changes have been made t o  t h i s  sec t ion .  

11.10.5 Pub1 i c  Uses o f  " R e s t r i c t e d  Area" (OR, A-38, I tem 38) 

No changes have been made t o  t h i s  sec t ion .  

11.10.6 Decommissioning (NRDC, A-63) 

The response t o  t h e  f i r s t  comment has been rep laced by t h e  f o l l ow ing :  

An i s o l a t i o n  p e r i o d  has n o t  been est imated f o r  any decommissioned 
l i censed  r e a c t o r  b u t  has been est imated f o r  Piqua, Hallam, and Bonus 
(Demonstration power p l an t s ) ,  which were entombed. The rad ionuc l i de  
Ni-63 (92-year h a l f  l i f e )  was analyzed i n  de te rmin ing  t h e  accepta- 
b i l i t y  o f  t h e  entombment s t r uc tu res .  I n  t h e  Piqua decommissioning 
r e p o r t  ( A I / A E C  12832, 1970) t h e  Ni-59 i nven to r y  was determined t o  be 
about 1% o f  t he  Ni-63 inven to ry .  NUREG/CR-0130 p r e d i c t s  about t he  
same r a t i o  o f  Ni-59 t o  Ni-63 f o r  PWR reac to rs .  I s o l a t i o n  per iods  f o r  
Piqua, Hal lam, and Bonus were est imated a t  100 t o  140 years.  For 
these per iods  o f  t ime, t h e  i nven to r y  o f  NI-63 would be expected t o  
exceed t h e  i nven to r y  o f  Ni-59 by a  f a c t o r  o f  30 t o  50. 

The response t o  t h e  second comment has been rep laced as f o l l ows :  

The NRC s t a f f  p o s i t i o n  i s  t h a t  l o n g - l i v e d  isotopes (Nb-94, NI-63, and 
Ni-59) i n  excess o f  q u a n t i t i e s  acceptable f o r  re lease  t o  u n r e s t r i c t e d  
access areas would be removed a t  t h e  end o f  a  mothbal l /safe  s torage 
p e r i o d  o r  removed be fo re  entombment. Therefore,  t h e r e  i s  no need t o  
cons ide r  an i s o l a t i o n  p e r i o d  o f  1.5 m i l l i o n  years.  

The response t o  t he  t h i r d  comment has been rep laced as f o l l o w s :  



Sect ion  10.2.4.1 o f  t h i s  document addresses the  environmental impacts 
o f  decommissioning the  CRBRP more completely than does the  1977 FES. 
The NRC a n t i c i p a t e s  t h a t  t he  p l a n t  w i l l  e i t h e r  be dismantled s h o r t l y  
a f t e r  f i n a l  shutdown o r  dismantled a f t e r  a  p e r i o d  o f  50 t o  100 years 
i n  a  sa fe  s torage s ta tus .  For these a l t e r n a t i v e s ,  t he re  i s  no i s o l a -  
t i o n  pe r i od  f o l l o w i n g  decommissioning, because decommissioning i s  n o t  
complete and the  l i c e n s e  i s  n o t  terminated u n t i l  r es idua l  r a d i o a c t i v i t y ,  
above l e v e l s  acceptable f o r  re lease t o  u n r e s t r i c t e d  access areas, i s  
removed from the  s i t e .  I f  the  CRBRP i s  entombed, components w i t h  
l o n g - l i v e d  rad ionuc l ides ,  such as t h e  reac to r  vessel i n t e r n a l s  and 
t h e  r e a c t o r  vessel i t s e l f ,  would have t o  be removed p r i o r  t o  entomb- 
ment. For t h i s  a l t e r n a t i v e  a lso ,  decommissioning would n o t  be com- 
p l e t e  and the  l i c e n s e  would no t  be terminated u n t i l  r es idua l  rad io -  
a c t i v i t y  meets t h e  c u r r e n t  c r i t e r i a  f o r  re lease o f  t h e  f a c i l i t y  t o  
u n r e s t r i c t e d  access areas. 

The s t a f f  p resen t l y  r e l i e s  on est imates o f  neutron a c t i v a t i o n  products i n  
NUREG/CR-0130 and data from p rev ious l y  decommissioned reactors.  I n  a d d i t i o n ,  
t h e  NRC has cont rac ted  w i t h  Battel le/PNL t o  rev iew the  app l i can ts '  est imates o f  
neutron a c t i v a t i o n  products important  t o  decommissioning. 

The above i n fo rma t i on  has been updated t o  p rov ide  i n fo rma t i on  a v a i l a b l e  a t  t h i s  
t ime. No s i g n i f i c a n t  changes i n  the  impacts assessed i n  t he  FES a re  an t i c i pa ted .  

11.10.7 Achiev ing CRBRP Objec t i ves  (NRDC, A-63) 

No changes have been made t o  t h i s  sect ion.  

11.10.8 P a y r o l l  1991-2013 (EP , A-91) 

The response i n  t h e  FES has been updated as fo l lows:  

The CRBRP p a y r o l l  i s  est imated i n  amended ER Sec t ion  8.2.2.1 t o  be a  
t o t a l  o f  $613,300,000 du r i ng  cons t ruc t i on  and t h e  30-year opera t ion  o f  
t h e  p l a n t .  

The increased p a y r o l l  c o n s t i t u t e s  a  subs tan t i a l  b e n e f i t  t o  t he  l o c a l  area, b u t  
i t  does n o t  s i g n i f i c a n t l y  change the  s t a f f ' s  eva lua t i on  o f  t h e  CRBRP. 

11..10.9 Cost Est imates (EP, A-91) 

The response i n  t h e  FES has been replaced as fo l l ows :  

The app l i can ts '  r ev i sed  cos t  est imate f o r  t he  CRBRP t o  a  p r o j e c t  t o t a l  o f  
$3196.5 m i l l i o n  and the  s t a f f ' s  ana l ys i s  a re  g iven  i n  Sect ion 10.4.2.2. 
Cap i ta l  cos t  i n fo rma t i on  f o r  commercial LMFBR reac to rs  i s  prov ided i n  
WASH-1535, Sec t ion  11, and ERDA-1535, Sec t ion  I11 F.2, b u t  i t  has n o t  
been updated. 

The above change i n  c o s t  i s  n o t  s i g n i f i c a n t  t o  t he  s t a f f ' s  environmental rev iew 
s ince t h e  C o ~ g r e s s  and the  Pres ident  determine whether the  p r o j e c t  i s  wor th  
i t s  cos t .  



11.10.10 B e n e f i t  Cost Balance ( E P ,  A-91) 

The second paragraph i n  t h i s  sec t i on  has been rep laced w i t h  t h e  f o l l o w i n g :  

The s t a f f ' s  o v e r a l l  c o s t - b e n e f i t  conc lus ion  i s  t h a t  t h e  C l i n c h  R iver  
p r o j e c t ,  as c u r r e n t l y  def ined,  o f f e r s  t h e  " l e a s t  cost ' '  s o l u t i o n  f o r  
meet ing t he  programmatic ob jec t i ves  under t he  LMFBR program (Sec t ion  
10.4.3). 

11.11 Appendix D - Environmental E f f e c t s  o f  t h e  CRBRP Fuel Cycle and 
T ranspo r t a t i on  o f  Radioact ive M a t e r i a l s  

11.1.1 and 11.11.2 Doses from Fuel Cycle E f f l u e n t s  (ERDA, A-14) 

The s t a f f  has reassessed t h e  doses from normal CRBRP f u e l  c y c l e  opera t ions  i n  
l i g h t  o f  D O E ' S  l a t e s t  i n f o rma t i on  as conta ined i n  ER Am X I V .  These assessments 
a re  summarized i n  Table D.17 o f  Appendix D t o  t h i s  document. Al though t he  
est imated doses t o  t h e  U.S. popu la t i on  a re  somewhat h igher  than p rev i ous l y  
p ro j ec ted ,  they a re  s t i l l  a  smal l  f r a c t i o n  (0.00l%) of t he  corresponding popu- 
l a t i o n  dose from 1 year  o f  exposure t o  na tu ra l  background r a d i a t i o n .  

The above changes a re  i n s i g n i f i c a n t  i n  terms o f  environmental e f f e c t s .  

11.11.3 Basis f o r  Est imates Used i n  Tables o f  Appendix D (NRDC, A-63, 64) 

The NRDC comment was r e l a t e d  t o  t he  con ten t i on  t h a t  NRC had developed i t s  
assessment o f  t he  CRBRP f u e l  c y c l e  f rom a  sca le  down o f  a  gener i c  ana l ys i s  o f  a  
much l a r g e r  commerical LMFBR i ndus t r y .  I n  Appendix D o f  t h i s  updated document, 
t h e  s t a f f  has based i t s  assessment on normal opera t ion  o f  t he  s p e c i f i c  f a c i l i t i e s  
p ro j ec ted  by DOE t o  be used f o r  CRBRP f u e l  c y c l e  a c t i v i t i e s .  (See F igu re  D . l  
and Sec t ion  D.2 f o r  d e t a i l s  o f  assumptions and bases f o r  assessments. Summaries 
o f  environmental  cons idera t ions  and U. S. popu la t ion  doses a re  i n  Table D.4 and 
D. 17, r espec t i ve l y .  ) 

The above changes a re  i n s i g n i f i c a n t  i n  terms o f  environmental e f f e c t s .  

11.11.4 Radio1 og i ca l  Consequences o f  Fuel T ranspor ta t ion  (PMC, A-98, I tem 26) 

No changes have been made t o  t h i s  sec t ion .  

11.11.5 Coolant f o r  Fuel Transpor t  Casks (EPA, A-17, I tem 2  (4) )  

No changes have been made t o  t h i s  sec t ion .  

11.12 Appendix E - Safeguards Related t o  t he  CRBRP Fuel Cycle and 
T r a n s ~ o r t a t i o n  o f  Radioact ive Ma te r i a l s  

11.12.1 Plutonium A c c o u n t a b i l i t y  (ECNP, A-46, I tem 11) 

The response i n  t h e  FES has been rep laced as fo l lows :  

The safeguards systems f o r  t h e  CRBRP f u e l  c y c l e  f a c i l i t i e s  w i l l  
employ a  v a r i e t y  o f  ma te r i a l  c o n t r o l  and account ing (MC&A) components 
as w e l l  as ex tens ive  phys ica l  s e c u r i t y  measures. These a re  b road l y  



descr ibed i n  Appendix E. Phys ica l  s e c u r i t y  measures--such as access 
c o n t r o l s ,  i n t r u s i o n  d e t e c t i o n  systems, response f o r ces ,  and communi- 
ca t i ons  systems--are viewed as t h e  f i r s t  l i n e  o f  defense aga ins t  
t h e f t ,  d i v e r s i o n ,  o r  sabotage. M a t e r i a l  c o n t r o l  measures, such as 
mon i t o r i ng  programs and speci  a1 ,nuclear mate r i  a1 (SNM) con ta i  nment 
systems, r e i n f o r c e  t he  p r o t e c t i o n  p rov ided  by phys i ca l  s e c u r i t y  and 
p rov i de  a background aga ins t  which m a t e r i a l  account ing systems can 
f u n c t i o n  e f f e c t i v e l y .  A m a t e r i a l  account ing system performs measure- 
ments and ma in ta ins  records  i n  o rder  t o  p rov i de  p o s i t i v e  assurance 
t h a t  a l l  SNM i s  present .  Should a  l o s s  occur,  accoun t ing  systems 
must be a b l e  t o  determine t h e  general  l o c a t i o n  o f  a  l oss  and es t imate  
t h e  amount o f  SNM invo lved .  As a secondary f u n c t i o n ,  account ing sys- 
tems p rov i de  backup l o s s  d e t e c t i o n  c a p a b i l i t i e s  and he lp  ensure t h a t  
t he  phys j ca l  s e c u r i t y  and m a t e r i a l  c o n t r o l  systems and n o t  be ing  
circumvented. 

The 1% measurement u n c e r t a i n t y  mentioned i n  t h e  comment i s  apparen t l y  
a  re fe rence  t o  t h e  NRC requi rement  (see 10 CFR 70.51 f o r  d e t a i l s )  
t h a t  a  reprocess ing  l i censee  must e s t a b l i s h  a  l i m i t  o f  e r r o r  on a 
6-month i nven to r y  d i f f e r e n c e  o f  no more than  % o f  t he  p l a n t ' s  p l u -  
tonium throughput.  I n  1977 i t  was gene ra l l y  assumed t h a t  l i censed  
f a c i l i t i e s  would be used t o  suppor t  t he  CRBRP. The f a c i l i t i e s  t h a t  
t h e  a p p l i c a n t s  a r e  now propos ing t o  use f o r  reprocess ing,  p lu ton ium 
convers ion,  and core f u e l  f a b r i c a t i o n  w i l l  be sub jec t  t o  DOE, n o t  
NRC, r egu la t i ons .  I n  t h e i r  Environmental Report, t he  appl i c a n t s  
s p e c i f i e d  t h e  expected l i m i t s  o f  e r r o r  f o r  each o f  these p l an t s :  
0.5% of throughput  f o r  b imonth ly  balances i n  t h e  convers ion and f a b r i -  
c a t i o n  f a c i l i t i e s  and 0.7% o f  throughput  f o r  y e a r l y  balances i n  t h e  
reprocess ing  p l a n t .  I n  a d d i t i o n  t o  t h e  convent iona l  m a t e r i a l  account- 
i n g  c a p a b i l i t i e s  descr ibed by these f i g u r e s ,  t he  a p p l i c a n t s  s t a ted  
t h a t  t h e  convers ion,  f a b r i c a t i o n ,  and reprocess ing f a c i l i t i e s  w i l l  be 
equipped w i t h  prompt account ing systems t o  p rov ide  more s e n s i t i v e  and 
r a p i d  i n d i c a t i o n s  o f  m a t e r i a l  l oss .  

The above changes a re  i n s i g n i f i c a n t  i n  terms of environmental  impacts. 

11.13 Other Cons iderat ions and Changes 

Sec t ion  6 . 1  and 6.2  - I n  t h e  t h i r d  paragraph, t he  re ference t o  FES Sec t ion  5.4 
has been co r rec ted  t o  5.6. 

Sec t ion  7.3 and Appendix E - I n  t h i s  updated document, Appendix E con ta ins  a  
d e s c r i p t i o n  of t h e  planned safeguards proposed by DOE i n  ER Am X I V  and t h e  
s t a f f  assessment o f  those safeguards. Sec t ion  7.3 con ta ins  a .d i scuss ion  of 
p o t e n t i a l  abnormal environmental  impacts t h a t  cou ld  occur 4s a  r e s u l t  of a c t s  
o f  sabotage o r  t h e f t  o r  d i v e r s i o n  o f  p lu ton ium from CRBRP o r  i t s  assoc ia ted 
f u e l  c y c l e  o r  t r a n s p o r t a t i o n  l i n k s .  Thus, t he  b u l k  o f  t h e  safeguards m a t e r i a l  
i s  con ta ined  i n  Appendix E.  

Sec t ion  9.4.1, Paragraph 3 - The response should have r e f e r r e d  t o  Table 9 .8  
r a t h e r  than  amended Table 9.5. 

Appendix D - Note t h e  updated response i n  Sect ion 11.11.3. 



12 DISCUSSION OF COMMENTS RECEIVED ON THE DRAFT SUPPLEMENT TO THE FINAL 
ENVIRONMENTAL STATEMENT 

Comments on the  D r a f t  Supplement were received from the  organizat ions and 
i n d i v i d u a l s  l i s t e d  below. They are l i s t e d  i n  chronological  order ,  according t o  
the  date o f  t he  comment l e t t e r .  I n  parentheses f o l l o w i n g  the  name o f  each com- 
mentor are the  i n i t i a l s  used t o  i d e n t i f y  the  .commentor i n  t he  d iscussion o f  t h e  
comments i n  t h i s  chapter.  I n  t he  body o f  t h i s  chapter, t h e  numbers f o l l o w i n g  
commentors' i n i t i a l s  r e f e r  t o  s p e c i f i c  i tems i n  the  comment l e t t e r s  themselves. 
These l e t t e r s  a re  reproduced i n  Appendix N o f  t h i s  repo r t ,  and the  i t em numbers 
have been added t o  the  margin o f  each l e t t e r  t o  a i d  t h e  reader i n  i d e n t i f y i n g  
the  s p e c i f i c  comment being addressed i n  each rep l y .  To f u r t h e r  a i d  t h e  reader, 
Table A12.1 l i s t s  each comment received and the  sec t ion  o r  sect ions o f  the  
r e p o r t  where i t  i s  discussed. 

U.S. Department o f  Ag r i cu l t u re ,  Economic Research Service (AG) 
East Tennessee Development D i s t r i c t  (ETDD) 
Ind iana Sassafras Audubon Society  ( I S A )  
Department o f  the  Army, Nashv i l l e  D i s t r i c t ,  Corps o f  Engineers (COE) 
U.S. Department o f  Ag r i cu l t u re ,  S o i l  Conservation Service (SCS) 
Natura l  Rights Center (NRCtr) 
Ohio C i t i zens  f o r  Responsible Energy (OCRE) 
U.S. Department o f  the  I n t e r i o r  ( D O I )  
Lynn Rudmin Chong (LRC) 
Louis G. Wi l l iams (LGW) 
Suzanne Sherbondy (SS) 
Marvin I. Lewis (MIL) 
Caro l in ians  f o r  Safe Energy (CSE) 
U.S. Department o f  Energy (DOE) 
Mary S i n c l a i  r (MS) 
We1 1s Eddleman (WE) 
Union o f  Concerned S c i e n t i s t s  (UCS) 
Sorghum A l l i a n c e  (SA) 
U.S. Department of Heal th and Human Services, Pub l ic  Heal th Service (DHHS) 
S i e r r a  Club (SC) 
Nat ional  Resources Defense Counci 1 , Inc .  (NRDC) . 

Governor o f  Tennessee (TEN) 
Gary Flack (GF) 
At torney General o f  Tennessee (OAG) 
U.S. Environmental P ro tec t i on  Agency, Region I V  (EPA) 
Charles W. E l l i o t t  (CWE) 
Southwest Research and In fo rmat ion  Center ( S R I C )  
C a l i f o r n i a  Energy Commission (CEC) 
W i l l i am A. Lochstet  (WAL) 

12.1 Summary and Conclusions, I n t r o d u c t i o n  

DOE-A and -B--Plant Size and Output: The t e x t  has been cor rec ted  t o  r e f l e c t  
these comments. 



Table A12.1 Cross-reference l i s t  o f  comments on t h e  D r a f t  Supplement 
t o  t h e  FES and t h e  sec t ion(s )  i n  t h i s  r e p o r t  where they  
a re  addressed 

I I 

Supplement Suppl ement Supplement 
Commentor Sect ion(s) Commentor Sect ion(s) Commentor Sect ion(s) 

AG A M I  L-2 12.8.3, DOE-V 12.9.2 

ETDD * 12.8.4, DOE-W 12.9.2.6 

I S A - 1  12.8.1 12.9.1 DOE-X 12.9.2.6 

I SA-2 12.10.4.2 M I  L-3 12.7.1.2 DOE-Y 12.12. D. 2 

COE A MIL-4 12.10.4.2 DOE-Z 12.12.5.2 

SCS-1  12.2.7.1 C S E - 1  12.12. E. 1 DOE-AA 12.12.5.2 

N R C t r  12.2.7.2 DOE-A 12.1 DOE-BB 12.12. L. 1.1, -3, 

O C R E - 1  12.8.1 DOE-B 12 .1  -4, 12.12. L. 2 .1  

OCRE-2 12.8.1 DOE-C 12.2.5.3 DOE-CC 12.12. L. 1.1 

OCRE-3 12.12.5.2 DOE-D 12.2.5.3 DOE- DD 12.12. L. 1.1 

DOE-E 

DOE-F 

DOE-G 

DOE-H 

DOE- I 

DOE- 5 

DOE- K 

DOE- L 

DOE-M 

DOE-N 

DOE-EE 

DOE-FF 

MS-1  

MS-2 

MS- 3 

MS-4 

WE-1 

WE-2 

WE-3 

12.10.2.4 DOE-0 WE-4 12.12.5.1 * 
LRC-3 12.10.2.4 DOE- P 12.9.2 WE-5 12.12. 5. 2, 

LRC-4 12.10.2.4 DOE-Q 12.9.2 12.12. L. 1 .2  

LGW- 1 12.6.2.2 DOE- R 12.9.2, WE-6 12.12.5.2 

S S - 1  12.5.7.2 12.9.2.4 WE-7 12.12. 5. 2 

SS-2 12.5.7.2 DOE-S 12.9.2 WE-8 12.12.5.2 

SS-3 12.5.7.2 DOE-T 12.9.2 WE-9 12.10.4.1 

MIL-1 12.10.4.3 DOE-U 12.9.2 WE-10 12.10.4.1 

*No comment necessary. 



Tab1 e A12.1 (Continued) 

Commentor 

WE-11 

WE-12 

WE- 13 

WE- 14 

WE- 15 

UCS-1 

UCS-2 

UCS-3 

UCS-4 

UCS- 5 

S A - 1  

SA- 4 

DHHS-1 

DHHS-2 

DHHS-3 

DHHS-4 

DHHS- 5 

DHHS-6 

SC-1 

SC-2 

SC-3 

SC-4 

SC-5 

SC-6 

SC-7 

NRDC-1 

NRDC-2 

NRDC-3 

Supplement Supplement 
Sect ion(s) Commentor Section(s) Commentor 

12.10.4.1 NRDC-4 

12.10.4.1 

12.10.4.1 NRDC-5 

12.12. E. 6 NRDC-6 

12.12. L, -1.2 

12.12. 5. 2 NRDC-7 

12.12.5.1 NRDC-8 

12.12.5.2 NRDC-9 

12.12.5.2 NRDC-10 

12.9.2 NRDC- 11 

12.12. E. 8 NRDC-12 

12.8.1 NRDC-13 

12.8.4 NRDC-14 

12.8.4.4 NRDC-15 
* NRDC-16 
* NRDC- 17 
* NRDC-18 

12.11.7.16 NRDC-19 

12.5.7.2 NRDC-20 
* NRDC-21 

12.10.2.4 NRDC-22 

12.10.2.4 NRDC-23 

12.10.2.4 NRDC-24 

12.10.4.2 NRDC-25 

12.10.2.4 NRDC-26 

12.10.2.4 NRDC-27 

12.10.2.4 NRDC-28 

12.1.3 NRDC- 29 

12.2 .1  NRDC-30 

12.2.1 NRDC-31 

- -- 

NRDC- 32 

NRDC-33 

NRDC-34 

NRDC-35 

NRDC-36 

NRDC-37 

NRDC-38 

NRDC-39 

NRDC-40 

NRDC-41 

NRDC-42 

NRDC-43 

NRDC-44 

NRDC-45 

NRDC-46 

NRDC-47 

NRDC-48 

NRDC-49 

NRDC-50 

NRDC-51 

NRDC-52 

NRDC-53 

NRDC- 54 

NRDC-55 

NRDC-56 

NRDC-57 

NRDC-58 

NRDC- 59 

NRDC-60 

Supplement 
Sect ion(s) 

*No comment necessary 



Table A12.1 (Continued) 

Commentor 
Supplement Suppl ement Supplement 
Sect ion(s)  Commentor Sect ion(s)  Commentor Sect ion(s)  

NRDC-61 

NRDC-62 

NRDC-63 

NRDC-64 

NRDC- 65 

NRDC-66 

NRDC-67 

NRDC- 68 

NRDC-69 

NRDC-70 

NRDC-71 

NRDC-72 

NRDC-73 

NRDC-74 

NRDC-75 

NRDC- 76 

NRDC-92 

NRDC-93 

NRDC-94 

NRDC-95 

NRDC-96 

NRDC-97 

NRDC-98 

NRDC-99 

NRDC-100 

NRDC-101 

NRDC-102 

NRDC-103 

NRDC-104 

NRDC-105 

NRDC-106 

NRDC-107 

NRDC-108 

NRDC-109 

NRDC-110 

N R D C - 1 1 1  

NRDC-112 

NRDC-113 

NRDC-114 

NRDC-115 

NRDC- 116 

NRDC-117 

NRDC-118 

NRDC-119 

NRDC-120 

NRDC-121 

NRDC-122 

NWC- 123 

NRDC- 124 

NRDC-125 

NRDC-126 

NRDC-127 

NRDC-128 

NRDC-129 

NRDC-130 

NRDC-131 

NRDC-132 

NRDC-133 

NRDC-134 

NRDC-135 

NRDC-136 

NRDC- 137 

NRDC-139 

NRDC-140 

NRDC-141 

NRDC- 142 

NRDC-143 

NRDC-144 

NRDC-145 

NRDC-146 

NRDC-147 

NRDC-148 

NRDC-149 

NRDC-150 



Table A12.1 (Continued) 

Supplement Supplement Supplement 
Commentor Sect ion(s)  Commentor Sect ion(s) Commentor Sect ion(s) 

NRDC-151 

NRDC-152 

NRDC-153 

NRDC-154 

NRDC-155 

NRDC-156 

NRDC-157 

NRDC-158 

NRDC-159 

NRDC-160 

NRDC-161 

NRDC-162 

NRDC-163 

NRDC-164 

NRDC-165 

TEN- 1 

GF- 1 

GF-2 

OAG-1 

OAG-2 

E PA- 1 

E PA- 2 

E PA- 3 

EPA-4 

EPA-5 

E PA- 6 

EPA-7 

EPA-8 

EPA-9 

E PA- 10 

E PA- 11 

E PA- 12 

E PA- 13 

EPA-14 

E PA- 15 

E PA- 16  

E PA- 17 

E PA- 18  

E PA- 19 

CWE-1 

CWE-2 

CWE- 3 

*No comment necessary 



EPA-4--Core Fuel Composition: The l i cense  w i l l  pe rm i t  o n l y  t he  p a r t i c u l a r  f u e l  
feed s tock  s p e c i f i e d  i n  t he  a p p l i c a t i o n ,  f o r  which adequate sa fe t y  ana l ys i s  i s  
be ing  made. La ter  amendments t o  t h e  l i cense  i n v o l v i n g  v a r i a t i o n s  i n  f u e l ,  i f  
o f f e red ,  w i l l  be reviewed t o  ensure t h a t  t he  p u b l i c  r i s k s  a re  no t  increased. 

12.1.1 The Proposed P r o j e c t  

EPA-4--Licensing Period: The app l i can ts  have requested a cons t ruc t i on  pe rm i t  
and opera t ing  l i cense  f o r  a 40-year pe r i od  t h a t  would begin w i t h  issuance of 
t he  NRC cons t ruc t i on  permi t .  (See Sect ion 12.3.5 f o r  a  d iscuss ion  o f  t he  rad io -  
l o g i c a l  source term.) 

12.1.3 Status o f  t he  P r o j e c t  

NRDC-1--Current L icens ing  Status: The l a s t  two paragraphs on page 1-1 have 
been updated. Recent experience w i t h  commercial power reac to rs  i n d i c a t e s  con- 
s t r u c t i o n  du ra t i on  t imes from approximately 6 years ( S t .  Luc ie 2) t o  14 years 
(D iab lo  Canyon 2). Considering t h a t  experience, t he  appl i c a n t s '  schedule f o r  
complet ion o f  CRBRP appears o p t i m i s t i c  b u t  poss ib le.  

12.1.4 Status o f  Reviews and Approvals 

EPA-5--NPDES: This  i n fo rma t i on  has been added t o  t he  t e x t .  

12.2 The S i t e  and Environs 

12.2.1 General Desc r i p t i on  

NRDC-2--Tennessee Synfuels Associates: The Environmental Impact Report ( E I R )  
f o r  t h e  Tennessee Synfuels Associates (TSA) f a c i l i t y  i n d i c a t e s  t h a t  t h e  proposed 
p l a n t  i s  t o  be loca ted  northwest o f  the  Oak Ridge Gaseous D i f f u s i o n  P l a n t  
(ORGDP), about 2.5 mi les  n o r t h  o f  t h e  CRBR s i t e .  Recent d iscussions w i t h  TSA 
execut ives i n d i c a t e  unce r ta in t y  as t o  ac tua l  p l a n t  cons t ruc t i on .  The EIR i n d i -  
cates t h a t ,  when the  TSA f a c i l i t y  i s  a t  i t s  u l t i m a t e  p roduc t ion  capac i ty ,  us ing  
29,000 tons o f  coal  per  day, i t w i l l  produce 42,500 b a r r e l s  pe r  day o f  gasol ine,  
7500 b a r r e l s  per  day o f  l i q u i f i e d  petroleum gas, 550 tons pe r  day o f  s u l f u r ,  
and 125 tons per  day o f  anhydrous ammonia. P o t e n t i a l  acc idents a t  t h e  TSA 
f a c i l i t y  cou ld  r e s u l t  i n  f i r e s  and/or explosions and re leases o f -anhydrous  
ammonia. Based on pas t  review experience, the  s t a f f  does n o t  expect f i r e s  
and/or explos ions a t  the  TSA p l a n t  t o  pose a hazard t o  t he  sa fe  ope ra t i on  o f  
CRBR; however, poss ib le  releases o f  anhydrous ammonia may r e q u i r e  automatic 
de tec t i on  and c o n t r o l  room i s o l a t i o n  c a p a b i l i t y  f o r  t h e  CRBR. I f  t h e  TSA 
f a c i l i t y  i s  b u i l t ,  t he  s t a f f  w i l l  assess t h e  e f f e c t s  o f  acc idents a t  t he  TSA 
f a c i l i t y  upon CRBR, and w i l l  r e q u i r e  CRBR design mod i f i ca t i ons ,  as necessary, 
t o  s a f e l y  accommodate such events. 

NRDC-3--Implications o f  DRP on CRBRP S i t i n g :  Several l o c a t i o n s  on t h e  Oak 
Ridge Reservat ion are apparent ly  being considered f o r  c o n s t r u c t i o n  o f  a  develop- 
mental reprocessing p l a n t  (DRP). U n t i l  DOE determines what i t s  p lans  f o r  the  
DRP w i l l  be, t h e r e  i s  no meaningful bas is  f o r  an NRC ana lys i s  o f  p o t e n t i a l  
i n t e r a c t i o n s  o f  the  two f a c i l i t i e s .  (See a l s o  Sec t ion  11.9.5 o f  t h e  FES, which 
presents t he  s t a f f ' s  remarks r e l a t i v e  t o  co - l oca t i on  o f  t he  CRBRP w i t h  f u e l  
c y c l e  f a c i l i t i e s .  ) 



I f  t he  proposed DRP were t o  be b u i l t ,  t h e  s t a f f  judges t h a t  acc iden ts  assoc ia ted  
w i t h  a  proposed DRP, t o  be l oca ted  about 2  m i l e s  eas t  o f  t h e  C l i n c h  R i ve r  s i t e ,  
can be s a f e l y  accommodated by t h e  CRBR design, e i t h e r  as i t  e x i s t s  today o r  
w i t h  app rop r i a te  mod i f i ca t i ons .  The acc iden ts  o f  consequence t o  CRBR a re  those 
i n v o l v i n g  s u b s t a n t i a l  re leases  o f  t o x i c  and/or r a d i o a c t i v e  m a t e r i a l s  from the  
reprocess ing p l a n t ,  which can be accommodated by app rop r i a te  c o n t r o l  room detec- 
t i o n  and i s o l a t i o n  c a p a b i l i t y  i n  CRBR. I f  t h e  reprocess ing  p l a n t  i s  b u i l t ,  t h e  
s t a f f  w i l l  assess such acc iden ts  and w i l l  r e q u i r e  CRBR design m o d i f i c a t i o n s ,  as 
necessary, t o  s a f e l y  accommodate such events.  

12.2.5 Hydrology 

NRDC-4--Radioactive Discharge E f fec t  on Water Suppl ies:  See t h e  response i n  
Sec t ion  12.5.7.2 below. 

NRDC-5--Clinch R i ve r  Flow Reversals:  No s i g n i f i c a n t  inc rease  o r  decrease i n  
c a l c u l a t e d  doses would be expected because o f  f l o w  r e v e r s a l s  i n  t he  C l i n c h  
River .  Flow reve rsa l  s  would. be r a r e  events t h a t  occur  under c e r t a i n  ope ra t i ng  
c o n d i t i o n s  o f  t he  l ocks  and dams on t h e  C l i n c h  R i ve r  and Tennessee River .  Doses 
a re  c a l c u l a t e d  f o r  t he  maximum exposed i n d i v i d u a l  on a  y e a r l y  exposure bas is ,  
and would n o t  be g r e a t l y  a f f e c t e d  by f l o w  reve rsa l s ,  which would occur  o n l y  a  
very  smal l  f r a c t i o n  o f  t h e  t ime,  i f  a t  a l l .  Extended pe r i ods  o f  ze ro  f l o w  have 
occurred i n  t he  p a s t  because o f  d e l i b e r a t e  opera t ions  t o  des t roy  m i l f o i l ,  and 
a re  n o t  expected t o  occur  again.  On a  y e a r l y  average, however, t he  c a l c u l a t e d  
doses would n o t  have been g r e a t l y  a f f e c t e d  by t h e  h i s t o r i c  pe r i ods  o f  zero f low.  

12.2.5.3 F loodp la i n  E f f e c t s  

DOE-C--Spoil Areas: The re fe rence  t o  s p o i l  areas i n  t h e  f l o o d p l a i n  has been 
deleted.  

DOE-D--Treatment Ponds: The c o r r e c t i o n  has been made. 

EPA-6--Spoil D isposal :  The t e x t  has been changed t o  r e f l e c t  these changes. 

NRDC-6--Floodplain E f f e c t s :  Because t he  Department o f  Energy i s  a  p a r t y  t o  t he  
C l i n c h  R i ve r  p r o j e c t ,  t h e  p l a n t  has a l ready  been reviewed by DOE f o r  compliance 
w i t h  i t s  own i n t e r p r e t a t i o n s  o f  Execut ive o rde r  11988. NRC- i s  n o t  bound. by t he  
DOE i n t e r p r e t a t i o n  o f  Execut ive Order 11988 and has conducted i t s  own inde- 
pendent rev iew (see Sec t ion  2.5.3). 

NRDC-6--Cl i n c h  R iver  S i t e ,  A1 t e r n a t i v e s :  The s t a f f  eva lua ted  t h e  appl  i c a n t s '  
analyses o f  f 1  o o d ~ l  a i  n  a1 t e r n a t i  ves and concl  uded t h a t  t h e r e  were no reasonable 
a1 t e i n a t i v e s  t o  t h e  p l a n t  f ea tu res  l oca ted  i n  t h e  f l o o d p l a i n .  I n  response t o  
t h e  NRDC reques t  f o r  a  d i scuss ion  o f  a l t e r n a t i v e s ,  t h e  a p p l i c a n t s  have discussed 
a l t e r n a t i v e s  f o r  t h e  r a i l r o a d s ,  o n s i t e  roads, barge-unloading f a c i l i t y ,  i n t a k e  
s t r u c t u r e ,  d ischarge s t r u c t u r e ,  and r u n o f f  t rea tment  ponds i n  response t o  s t a f f  
ques t ion  240.1. 

Obviously,  no non f l oodp la i n  a l t e r n a t i v e  e x i s t s  f o r  t h e  i n t a k e  s t r u c t u r e ,  which 
must be l oca ted  i n  t he  r i v e r .  The d ischarge s t r u c t u r e  i s  l oca ted  i n  t h e  r i v e r  
t o  a f f o r d  r a p i d  m ix i ng  o f  e f f l u e n t s  i n  o rde r  t o  min imize environmental  impacts. 



The barge-unloading f a c i l i t y  must be l oca ted  ad jacent  t o  t h e  r i v e r  i n  t h e  f l o o d -  
p l a i n .  No reasonable a l t e r n a t i v e  t o  barg ing,  such as r a i l  o r  road t r a n s p o r t ,  
e x i s t s  because o f  t h e  heavy we igh t  and l a r g e  s i z e  o f  some o f  t he  components o f  
t h e  p l a n t .  

The p r e s e n t l y  proposed o n s i t e  road c l o s e l y  f o l  1  ows t h e  a1 ignment o f  an e x i s t i n g  
road. A l t e r n a t i v e  routes would e i t h e r  be l oca ted  t o t a l l y  w i t h i n  t h e  f l o o d p l a i n  
o r  pass through t e r r a i n  r e q u i r i n g  a d d i t i o n a l  c l e a r i n g ,  excavat ion,  and embank- 
ment f i l l  a t  h i gh  cost .  

The app l i can ts  have explored a l t e r n a t i v e s  t o  t h e  p r e s e n t l y  proposed rou tes  o f  
t h e  o n s i t e  and o f f s i t e  r a i l r o a d s .  A l t e r n a t i v e  o n s i t e  rou tes  would e i t h e r  be 
t o t a l l y  w i t h i n  t h e  f l o o d p l a i n  o r  ad jacent  t o  steep h i l l s ,  n e c e s s i t a t i n g  exten- 
s i v e  earthwork. The o f f s i t e  r a i l r o a d  was designed t o  have the  minimum p r a c t i c a l  
f l o o d p l a i n  impacts by c a r e f u l  r o u t i n g ,  and by des ign fea tu res  such as t h e  p lace-  
ment o f  f i l l  t o  minimize t he  w i d t h  o f  t he  roadbeds. 

The s t a f f  concurs w i t h  t he  app l i can ts '  ana l ys i s  o f  a l l  a l t e r n a t i v e s  t o  C l i n c h  
R i ve r  p l a n t  f ea tu res  loca ted  i n  t he  f l o o d p l a i n .  

The s t a f f ' s  conclus ions about t h e  a c c e p t a b i l i t y  o f  t h e  s i t e  i n  terms o f  Execu- 
t i v e  Order 11988 r e f l e c t e d  t he  s t a f f ' s  judgment t h a t  t he re  wo'uld be l i t t l e  d i s -  
turbance o f  t h e  100-year f l o o d p l a i n  because v i r t u a l l y  a l l  s i t e  fea tu res  a re  on 
h igh  ground and t h a t  t he re  were no reasonable a l t e r n a t i v e s  t o  t h e  r e l a t i v e l y  
smal l  amount o f  d is turbance o f  t he  f l o o d p l a i n .  I n  a d d i t i o n ,  some o f  t h e  f l ood -  
p l a i n  l and  which w i l l  be used has p r e v i o u s l y  been graded and s t a b i l i z e d  and i s  
n o t  v i r g i n  f l oodp la in .  

NRDC-6a--Measurability o f  F loodp la in  E f f ec t s :  The s i t e  i s  i n  a  h i g h l y  con- 
t r o l l e d  r i v e r  basin.  The reduc t i on  i n  C l i nch  R i ve r  f l o w  c ross-sec t iona l  area 
i s  so smal l  t h a t  i t  i s  u n l i k e l y  t h a t  any fea tu res  b u i l t  on t he  s i t e  would 
a f f e c t  t h e  f l o o d  l e v e l s  upstream o r  downstream from t h e  s i t e .  

NRDC-6a--Alternative S i t es :  A l t e r n a t i v e  s i t e s  have been considered, and a re  
presented i n  Appendix L o f  t h i s  statement. Only reconnaisance-level  da ta  were 
used i n  most cases, so a  d e t a i l e d  eva lua t i on  cou ld  n o t  be performed. Al though 
some o f  t h e  a l t e r n a t i v e  s i t e s  have c o n s t r u c t i o n  permi ts ,  they  predated Execut ive 
Order 11988, so no f l o o d p l a i n  s tud ies  were a v a i l a b l e .  

NRDC-6b--Acceptabil i ty t o  S ta te  and Local Standards: The CRBRP t o  l oca ted  on 
l and  h e l d  by t h e  Federal government, so no s t a t e  o r  l o c a l  f l o o d p l a i n  r e g u l a t i o n s  
apply.  

NRDC-6c--Crit ical Ac t ion  F loodp la in :  The i n t e n t  o f  Execut ive Order 11988 has 
been f u l f i l l e d  because the  e n t i r e  p l a n t  i s l a n d  i s  above t h e  l e v e l  o f  t h e  proba- 
b l e  maximum f l o o d  (PMF). It i s  w e l l  known t h a t  t h e  PMF, be ing  t h e  wo rs t  f l o o d  
which cou ld  reasonably be expected t o  occur a t  t h e  s i t e  because o f  combinat ions 
o f  n a t u r a l  phenomena, i s  a  much l e s s  probable, and more severe, event than  t h e  
500-year f lood .  Nevertheless, t he  app l i can ts  have evaluated t h e  e f f e c t s  o f  t h e  
500-year f l o o d  i n  the  v i c i n i t y  o f  t h e  s i t e .  The same s t r u c t u r e s  a f f e c t e d  by 
t h e  100-year f l o o d  would be a f f e c t e d  by t h e  500-year f l ood .  No a d d i t i o n a l  
s t ruc tu res ,  appurtenances, o r  "hazardous p a r t s  o f  t h e  p l a n t "  would be inundated 
by t h e  500-year f 1  ood. 



NRDC-6c--Barge-Unloading F a c i l i t y  Location: The barge-unloading f a c i l i t y  i s  
located on the  eas t  bank o f  the  C l inch  River  a t  CRM 14.8+. This l oca t i on ,  
which d i f f e r s  from t h a t  i n  the  1977 FES, represents a  design development t h a t  
minimizes p o t e n t i a l  environmental impact from dredging. 

NRDC-7--Location of Proposed Barge-Unloading F a c i l i t y :  The proposed barge- 
unloading f a c i l i t y  i s  loca ted  a t  CRM 14.8. 

NRDC-8--Barging vs. Rai 1  Shipment: The pr imary f u n c t i o n  o f  the  barge-unloadi ng 
f a c i l i t y  i s  t o  f u r n i s h  an economical, p r a c t i c a l  t r a n s p o r t a t i o n  means f o r  major 
p l a n t  components ( reac tor  vessel, e tc . ) ,  some o f  which are a l ready fabr ica ted .  
The ra i lway  system can accommodate n e i t h e r  the  s izes  nor the  weights o f  the  
l a r g e s t  components. 

12.2.6 Meteorology 

NRDC-9--Heavy Fog: The annual frequency o f  heavy fog referenced i s  based on 
14 years o f  observat ions made a t  the  Oak Ridge o f f i c e  o f  the  Nat ional  Weather 
Service. The annual frequency o f  heavy fog  a t  Oak Ridge i s  comparable t o  t h a t  
observed over a  34-year pe r iod  a t  Knoxv i l le .  These observat ions prov ide a  rea- 
sonable i n d i c a t i o n  o f  occurrences o f  heavy fog  a t  the  CRBR s i t e .  However, l o c a l  
occurrences o f  heavy fog  are dependent on p r o x i m i t y  t o  l a rge  bodies o f  water, 
and heavy fog  i s  expected t o  occur s l i g h t l y  more f requen t l y  a t  the  CRBRP s i t e .  
Therefore, the  app l icants  have committed t o  the  establ ishment o f  a  fog  moni- 
t o r i  ng program d u r i  ng p l a n t  cons t ruc t i on  t o  prov ide a  "basel i ne" o f  na tura l  l y  
occur r ing  fog  from which the  impact o f  p l a n t  opera t ion  can be assessed a t  the  
OL review. 

For those times when the  fog  does i n t e r a c t  w i t h  the  rad ioac t i ve  e f f l u e n t s ,  t he  
f o l l o w i n g  can be expected: The noble gases w i l l  have l i t t l e  o r  no a f f i n i t y  f o r  
the  fog drop le ts ;  some o f  the  iod ines  (e.g. , elemental) w i  11 be r e a d i l y  adsorbed 
by the  fog. Radioact ive p a r t i c u l a t e s  may a c t  as condensation nuc le i  t o  induce 
coalescence between the  fog  and p a r t i c u l a t e s .  Iodines and p a r t i c u l a t e s  t h a t  
combine w i t h  fog  w i l l  be more r e a d i l y  deposited onto surfaces. This  w i l l  r e s u l t  
i n  an increase i n  t he  depos i t ion  r a t e  o f  the  iod ines  and p a r t i c u l a t e s  dur ing  
those per iods when the  meteorological cond i t ions  are favorable f o r  the  rad io -  
a c t i v e  e f f l u e n t s  t o  i n t e r a c t  w i t h  the  fog. 

Based on the  f a c t  t h a t  no s i g n i f i c a n t  impact from rad ioac t i ve  e f f l u e n t s  i n t e r -  
ac t i ng  w i t h  fog  has been observed from o ther  e x i s t i n g  nuclear  p l a n t s ,  any impact 
from t h i s  i n t e r a c t i o n  i s  expected t o  be n e g l i g i b l e .  See a l so  ER Sections 5 . 1  
and 10.1. 

12.2.7 Ecol ogy 

12.2.7.1 T e r r e s t r i a l  

EPA-1 and -13--Endangered Species: See response i n  Sect ion 12.2.7.2. 

NRDC-10--Flora and Mammals: Sect ion 4 .4 .1  has been modi f ied  t o  r e f l e c t  t h i s  
comment. I n  add i t i on ,  Sect ion 4.6.1.1 ( i tem 16) o f  the  D r a f t  Supplement i n d i -  
cated t h a t  " c r i t i c a l  eco log ica l  elements" w i  1  1  be inspected and s i t e  prepara- 
t i o n  a c t i v i t i e s  w i l l  be modif ied, i f  requi red,  f o r  the  preserva t ion  o f  these 



c r i t i c a l  e c o l o g i c a l  elements. C imic i fuga  r u b i f o l i a  and Sax i f r aga  careyana a re  
inc luded  i n  t h e  term " c r i t i c a l  eco log i ca l  elements" and, t h e r e f o r e .  w i  11 be 
p r o t e c t e d  from c o n s t r u c t i o n  a c t i v i t i e s .  

Al though i n f r e q u e n t l y  observed on t h e  Oak Ridge rese rva t i on ,  bobcats appa ren t l y  
used t h e  Oak Ridge r e s e r v a t i o n  and surrounding areas, i n c l u d i n g  t h e  C l i n c h  
R i v e r  s i t e  (Chestnut Ridge area),  f o r  f o rag ing  a c t i v i t i e s .  O ld  f i e l d  h a b i t a t  
where t h e  p r e f e r r e d  food. ( c o t t o n t a i l  r a b b i t s  and c o t t o n r a t s )  abounds a re  w i d e l y  
s c a t t e r e d  throughout  t h e  Oak Ridge Reservat ion and, t he re fo re ,  t h e  p o p u l a t i o n  
o f  bobcats a t  Oak Ridge Reservat ion requ i res  a  l a r g e  home range f o r  f o r a g i n g  
a c t i v i t i e s .  The s t a f f  be l i eves  t h a t  c o n s t r u c t i o n  and ope ra t i ona l  a c t i v i t i e s  on 
p a r t  o f  t h e  C l i n c h  R i v e r  s i t e  would n o t  adverse ly  a f f e c t  t h e  a v a i l a b i l i t y  o f  
s u i t a b l e  f o r a g i n g  h a b i t a t  f o r  t h e  e x i s t i n g  popu la t i on  o f  bobcats on t h e  Oak 
Ridge r e s e r v a t i o n  because o f  t h e  bobcats ' 1  arge home-range requirements.  

As i n d i c a t e d  i n  t h i s  comment, t h e  s t a f f  performed a  b i o l o g i c a l  assessment o f  
t h e  endangered grey b a t  and concluded t h a t  c o n s t r u c t i o n  and ope ra t i ona l  a c t i v i -  
t i e s  a t  t h e  C l i n c h  R i ve r  s i t e  would n o t  a f f e c t  t h i s  species.  The F i s h  and 
W i l d l i f e  Serv ice  reviewed t h i s  assessment and concurred w i t h  i t s  conc lus ions  
(Appendix B) . 
I n  i t s  assessment* of t h e  impacts o f  t h e  CRBRP on t h e  grey ba t ,  t h e  s t a f f  con- 
c luded t h a t  p o t e n t i a l  grey b a t  f o r a g i n g  h a b i t a t  a long  t h e  r i v e r  would be su f -  
f i c i e n t l y  p r o t e c t e d  by t h e  minimum 25- f t -w ide  vege ta t i on  border  as o u t l i n e d  by 
t h e  a p p l i c a n t s t  Eros ion  and Sediment Cont ro l  P lan (see a l s o  Sec t i on  4.2.2). 
The s t a f f  agrees w i t h  t h e  comment t h a t  t h e r e  i s  a  p o t e n t i a l  f o r  d is tu rbances  
a long  t h e  r i v e r  r e s u l t i n g  from no ise  and human presence norma l l y  assoc ia ted  
w i t h  c o n s t r u c t i o n  a c t i v i t i e s .  However, t h e  s t a f f  i n  i t s  assessment concluded 
t h a t  h a b i t a t  c r i t i c a l  t o  t h e  ex is tence  o f  t h i s  species,  i f  any, would n o t  be 
s i g n i f i c a n t l y  impacted by c o n s t r u c t i o n  a c t i v i t i e s .  The s t a f f  b e l i e v e s  t h a t  
c o n s t r u c t i o n  no i se  and o t h e r  c o n s t r u c t i o n  a c t i v i t i e s  would a l s o  n o t  s i g n i f i -  
c a n t l y  a f f e c t  f o r a g i n g  h a b i t a t  c r i t i c a l  t o  t h e  grey ba t .  

NRDC-ll--Birds: As i n d i c a t e d  i n  t h e  D r a f t  Supplement, a l though one F e d e r a l l y  
l i s t e d  species ( t h e  b a l d  eagle) and f o u r  s t a t e - l i s t e d  species have been observed 
on t h e  s i t e ;  none o f  these species were observed t o  use t h e  s i t e  f o r  n e s t i n g  
a c t i v i t i e s .  

Furthermore, t h e  s t a f f  as a  r e s u l t  o f  i t s  in fo rma l  d iscuss ions  w i t h  t h e  F i s h  
and W i l d l i f e  Serv ice  determined t h a t  t he  C l i n c h  R i ve r  s i t e  o f f e r e d  no unique o r  
c r i t i c a l  h a b i t a t  necessary f o r  t h e  cont inued ex is tence  o f  popu la t i ons  o f  b a l d  
eagles (see Appendix 8). It i s  a l s o  t h e  s t a f f ' s  conc lus ion  i n  re fe rence  t o  t h e  
s t a t e - l i s t e d  species t h a t  t h e  C l i n c h  R i ve r  s i t e  o f f e r s  no unique o r  c r i t i c a l  
h a b i t a t  f o r  these species.  Therefore,  c o n s t r u c t i o n  and ope ra t i ona l  a c t i v i t i e s  
would n o t  adverse ly  a f f e c t  these species. 

*P. Check, NRC, l e t t e r  t o  W. C. H i c k l i n g ,  U.S. F i s h  and W i l d l i f e  Serv ice,  
August 16, 1982, w i t h  at tachment e n t i t l e d  "Assessment o f  t h e  Impacts o f  t h e  
C l i n c h  R i ve r  Breeder Reactor P l a n t  on Threatened o r  Endangered Species," by 
M. T. Masnik and G. G. Gears. 



The s t a f f ' s  b i o l o g i c a l  assessment on t h e  grey bat,  as requested by t h e  F ish  and 
W i l d l i f e  Service, was reviewed by t h a t  agency, which concurred w i t h  the  s t a f f ' s  
f ind ings  (see a l so  the  response t o  NRDC-10 and Appendix B). 

SCS-1--Soil Erosion: The S o i l  Conservation Service D i s t r i c t  O f f i c e  reviewed 
and concurred i n  t he  Erosion and Sediment Control  Plan. 

12.2.7.2 Aquatic Ecology 

EPA-1 and -13--Endangered Species: The r e s u l t s  of t h e  F i sh  and W i l d l i f e  Serv ice 
rev iew o f  t he  s t a f f ' s  B i o l o g i c a l  Assessment are prov ided i n  Appendix B. The 
F ish  and W i l d l i f e  Service concurred w i t h  the  s t a f f ' s  conclusions i n  i t s  Bio- 
l o g i c a l  Assessment t h a t  cons t ruc t ion  and opera t iona l  a c t i v i t i e s  a t  C l i nch  R iver  
would n o t  a f f e c t  any Federa l l y  l i s t e d  threatened o r  endangered species. 

DOE-E and -FF--Sauger Spawning Study: The s t a f f  has reviewed t h e  data submitted 
w i t h  the  comment. Appropr iate changes i n  t h e  t e x t  have been made t o  r e f l e c t  
t h i s  comment. 

1 :  DOE-F--Sauger Studl :  The t e x t  has been rev ised t o  r e f l e c t  t h i s  comment. 

NRCtr-1--Endangered Species: The Tennessee W i l d l i f e  Resources Commission has 
declared t h e  r e t i c u l a t e  logperch, Percina sp. ( c f .  P. caprodes) as threatened. 
The r e t i c u l a t e  logperch i s  an undescribed species s i m i l a r  t o  P. caprodes (hence 
the  use o f  c f . )  and known on ly  from t h e  Conasauga River ,  upper Coosa drainage. 
The Conasauga River  i s  ou ts ide  t h e  Tennessee River system, b u t  p a r t i a l l y  i n  t h e  
Sta te  o f  Tennessee. The species known from the  C l inch  R iver  i n  t h e  v i c i n i t y  

. ,  o f  t h e  proposed s i t e  i s  a d i f f e r e n t  species, Percina caprodes, t he  logperch. 
The on l y  o ther  s i m i l a r  species occur r ing  i n  t he  Tennessee R iver  drainage t h a t  
poss ib l y  cou ld  cause confusion i s  Percina bu r ton i ,  t he  b lo t chs ide  logperch. 
This  species i s  no t  considered threatened o r  endangered by e i t h e r  t he  Sta te  o f  
Tennessee o r  the  Federal government. 

NRDc-12--~ndangered Species: The U. S. F ish  and W i  1  d l  i f e  Serv ice (FWS) (Appen- 
d i x  B) concurs w i t h  the  conclus ion presented i n  t h e  NRC-prepared Endangered 
Species Act Sect ion 7 Consul tat ion t h a t  t h i s  p r o j e c t  w i l l  have no e f f e c t  on the  
Federa l l y  l i s t e d  species prov ided i n  Appendix B. The FWS has s t a t u t o r y  j u r i s -  
d i c t i o n  over t he  l i s t e d  species and possesses the  necessary expe r t i se  i n  imple- 
menting t h e  Endangered Species ~ c t .  The s t a f f  t he re fo re  concludes t h a t  t h e  NRC 
requirements f o r  addressing these species under the  p rov i s ions  o f  t h e  Endangered 
Species Ac t  i s  complete a t  t h i s  t ime. The NRC recongnizes, however, t h a t  i f  
new in fo rma t ion  becomes a v a i l a b l e  t h a t  p o t e n t i a l l y  could r e s u l t  i n  a change i n  
t h e  conclusions o f  t h i s  assessment, t h e  s t a f f  i s  requ i red  t o  consu l t  w i t h  t h e  
FWS a t  t h a t  t ime. The arguments presented by NRDC do n o t  represent  s u f f i c i e n t  
new in fo rma t ion  t h a t  could p o t e n t i a l l y  a l t e r  t h e  conclusions. 

NRDC-29--Striped Bass: See response t o  NRDC-29 i n  Sect ion 12.4.4.2. 

NRDC-30--Blue Sucker: On A p r i l  19, 1982, an a d d i t i o n a l  specimen o f  Cycleptus 
ehlongatus was taken from CRM 12.0 i nc iden ta l  t o  a sauger study by TVA b io -  
l o g i s t s .  This  increases the  recent  known records o f  t h i s  species i n  Watts Bar 
Lake t o  th ree .  



The NRC B i o l o g i c a l  Assessment submit ted t o  t h e  FWS p e r t a i n s  o n l y  t o  Fede ra l l y  
recognized species. The b lue  sucker was n o t  i nc luded  i n  t h e  b i o l o g i c a l  assess- 
ment because i t  i s  n o t  l i s t e d  as a  p ro tec ted  species under t h e  U.S. Endangered 
Species Act.  It i s ,  however, a  s t a t e - l i s t e d  threatened species and, as such, 
comes under t he  j u r i s d i c t i o n  o f  t h e  Tennessee W i l d l i f e  Resources Commission. 

OCRE-7--Asiatic Clams: See response t o  OCRE-7 i n  Sec t ion  12.4.4.2. 

12.3 Faci  1  i ty  Desc r i p t i on  

12.3.3 Water Requirements 

EPA-7--Figure A3.4: I n fo rma t i on  has been added t o  F igure  A3.4 i n  response t o  
t h i s  comment. 

EPA-8--NPDES Permit :  The suggested c o r r e c t i o n  has been made. 

EPA-9--Metal Cleaning Waste: The suggested change has been made. 

EPA-10--Treatment Pond C: The c o r r e c t i o n  has been made. 

EPA-11--Permi t L im i t s :  The changes have been made. 

NRDC-14--Water Requirements: The r e v i s i o n s  i n  t h e  water use f i g u r e s  a r e  t h e  
r e s u l t  o f  progress ion o f  t h e  design. 

The range i n  t h e  ac tua l  f l o w  values t h a t  w i l l  be experienced a t  t h e  s t a t i o n  i s  
expected t o  exceed the  change i n  nominal values repor ted  i n  t h e  D r a f t  Supplement. 
Wi th t he  s t a t i o n  us ing a  small percentage of t he  minimum monthly r i v e r  f l ow  
( l ess  than I.%), water a v a i l a b i l i t y  was n o t  of s i gn i f i cance  i n  t h e  1977 FES. 
The newly c a l c u l a t e d  nominal water  use values do n o t  a l t e r  t h a t  f i nd ing .  

12.3.4 Heat D i s s i p a t i o n  System 

12.3.4.1 Cool ing System 

NRDC-15--Heat D i s s i p a t i o n  Cool ing System: The aspects o f  t he  c o o l i n g  tower 
design t h a t  cou ld  r e s u l t  i n  atmospheric impacts-- i .e. ,  v i s i b l e  plumes, ground 
fogging, and i c i n g  and d r i f t  deposi t ion--are very s i m i l a r  between t h e  o l d  and 
new tower design parameters. The d i f f e rences  between the  o l d  and new designs 
a re  as fo l l ows :  The new heat  r e j e c t i o n  r a t e  i s  s l i g h t l y  lower, the  a i r  f low 
r a t e s  a re  v i r t u a l l y  t h e  same, t h e  d r i f t  r a t e s  a re  v i r t u a l l y  t h e  same, t h e  new 
evaporat ive losses are  s l i g h t l y  less ,  and the  new towers a re  s l i g h t l y  t a l l e r .  
The o v e r a l l  impact o f  these mod i f i ca t i ons  o f  t h e  design should be t o  reduce t h e  
p o t e n t i a l  atmospheric impacts as compared w i t h  the  impacts descr ibed by the  
app l i can ts  i n  t h e  ER and the  s t a f f  i n  t h e  FES. 

12.3.5 Radioact ive Waste Systems 

NRDC-16--Design 0bj .ect ives o f  10 CFR 50, Appendix I: The s t a f f  s t i l l  be l i eves  
t h a t  t h e  design ob jec t i ves  o f  10 CFR 50, Appendix I, should be the  c r i t e r i a  
t h a t  a re  used t o  determine whether CRBRP rad ioac t i ve  releases are  ALARA. 



I n  the  1977 FES, the  s t a f f  assumed t h a t  the  design ob jec t i ves  o f  Appendix I t o  
10 CFR 50 are  app l i cab le  f o r  determining whether CRBRP r a d i o a c t i v e  releases are 
ALARA. I n  the  FES, t h e  s t a f f  performed an eva lua t ion  t o  determine i f  the  waste 
management systems meet t h e  design ob jec t i ves  o f  t he  Annex t o  Appendix I. Since 
p u b l i c a t i o n  o f  the  FES, the  s t a f f  has re f ined and supplemented the  Appendix I 
eva luat ion  contained i n  t he  FES by performing a cos t -bene f i t  ana lys is  f o r  the  
a d d i t i o n  o f  augments t o  the  l i q u i d  and gaseous rad ioac t i ve  waste systems. For 
t he  purpose o f  assessing the  need f o r  augmenting the  radwaste system, values o f  
$1000 per  t o t a l  body person-rem and $1000 per person-thyroid-rem are prescr ibed 
i n  Sect ion 1 I . D  o f  Appendix I t o  10 CFR 50. I n  view o f  t he  expected low popula- 
t i o n  doses (see Sect ion 5.7 o f  t h i s  supplement), i t  i s  c l e a r  t h a t  t he  maximum 
j u s t i f i e d  annual expenditure f o r  any augments would be s u b s t a n t i a l l y  l ess  than 
$1000. Po ten t i a l  radwaste system augments and t h e i r  costs a re  l i s t e d  i n  Regula- 
t o r y  Guide 1.110. When t h i s  l i s t  i s  examined, i t  becomes obvious t h a t  t he re  
are no a v a i l a b l e  augments whose costs do no t  f a r  exceed $1000. Thus, t he  s t a f f  
concludes t h a t  the  l i q u i d  and gaseous radwaste treatment systems w i l l  reduce 
l i q u i d  r a d i o a c t i v e  e f f l u e n t s  t o  ALARA l e v e l s  i n  accordance w i t h  10 CFR 50.34a, 
Appendix I t o  10 CFR 50, and the  Annex t o  Appendix I t o  10 CFR 50. 

NRDC-17--PWR-GALE Code: The GALE Code was modi f ied t o  account f o r  t he  f a c t  
t h a t  the  pr imary coo lan t  i n  t he  CRBRP w i l l  be sodium, n o t  water. Th is  was 
necessary. t o  determine the  pr imary and secondary expected rad ionuc l ide  concen- 
t r a t i o n s .  The code was a l s o  mod i f ied  t o  inc lude the  in te rmed ia te  a c t i v i t y  
system and the  low a c t i v i t y  system processing scheme. 

NRDC-18--Decontamination Factors: The decontamination f a c t o r s  were developed 
us ing  the  p r i n c i p l e s  described i n  NUREG-0017, and are  based on opera t ing  exper i -  
ence-of systems used i n  1 i g h t  water reac to rs -  t h a t  a re  s imi  l a r  t o '  those icing 
employed i n  the  CRBRP. 

De ta i l ed  d iscussions o f  a c t i v i t y  l e v e l s ,  r e l a t i o n s h i p  o f  a c t i v i t y  l e v e l s  t o  
percentage c ladd ing  f a i l u r e ,  and parametr ic ana lys is  us ing var ious percentages 
o f  c ladd ing  f a i l u r e  a re  beyond the  scope and i n t e n t  o f  an environmental 
statement. 

The value o f 0 . 5 %  f u e l  c ladd ing  f a i l u r e  was determined through a s t a f f  study of 
expected f u e l  f a i l u r e  r a t e s  f o r  LMFBR cores. The s t a f f  f e e l s  t h a t  t he  value 
conta ins s u f f i c i e n t  conservatism t h a t  i t w i l l  no t  be exceeded. 

NRDC-19--Balance o f  P l a n t  Releases: The reason t h a t  the  l i q u i d  t r i t i u m  source 
term has been reduced from 330 Ci/yr t o  2.3 Ci/yr i s  design changes i n  t h e  c o l d  
t raps  t h a t  a1 low a much greater  t rapp ing  e f f i c i e n c y  f o r  t r i t i u m .  - 

NRDC-20 and -22--Liquid and Gaseous Waste Summary: The value o f  0.016, exc lud ing  
t r i t i u m  and d isso lved gases, was determined us ing the  PWR GALE Code, as mod i f ied  
f o r  t he  CRBRP, and i s  t he  sim o f  t he  i n d i v i d u a l  Fadionucl ide con t r i bu to rs ,  as * 

shown i n  Table 3.3 o f  t he  1977 FES. 

The values f o r  the  parameters i n  quest ion are shown i n  Table 3.2 o f  t he  1977 
FES and i n  NUREG-0017. The app l i can ts '  values are g iven i n  Sect ion 3.5 o f  the  
Environmental Report. A d e t a i l e d  comparison o f  t he  s t a f f ' s  values and the  
app l i can ts '  values and how use o f  these values l e d  t o  the  f i n a l  r e s u l t s  i s  
beyond the  i n t e n t  and scope o f  an environmental statement. 



The app l i can ts '  r ad ioac t i ve  l i q u i d  waste e f f l u e n t  ca l cu la t i ons  have increased 
because o f  minor design changes i n  t he  l i q u i d  radwaste system. The s t a f f  f e e l s  
t h a t  t he  1977 FES est imates o f  l i q u i d  rad ioac t i ve  waste e f f l u e n t s  from t h e  CRBRP 
are s u f f i c i e n t l y  conservat ive and do not  need t o  be recalculated.  

NRDC-21--Gaseous Waste: The s t a f f  s t i l l  considers the  dose l i m i t s  i n  10 CFR 
50, Appendix I, t o  be app l icab le  f o r  the  CRBRP. 

The app l i can ts '  value o f  700 Ci/yr f o r  noble gases has been found t o  be i n  
e r ro r .  The app l icants  have subsequently mod i f ied  the  value f o r  noble gases t o  
210 Ci/yr. The i r  ana lys is  was performed using. a  value o f  0.1% f a i l e d  f u e l .  
The s t a f f  used a  value o f  0.5%, which i s  considered by the  s t a f f  t o  be reason- 
ab l y  conservat ive. 

12.3.5.3 S o l i d  Waste 

CEC-4--Waste Management: See the  response t o  CEC-4 i n  Sect ion 12.12. D. 2. 

NRDC-23--Solid Waste: Estimates o f  t he  amount o f  r a d i o a c t i v i t y  t h a t  w i l l  be 
contained i n  s o l i d  waste have increased as a  r e s u l t  of the  app l i can ts '  e f f o r t s  
t o  improve t h e  design o f  t h e  radwaste t reatment  systems so t h a t  the amount o f  
r a d i o a c t i v i t y  t h a t  i s  released from the  p l a n t  i n  l i q u i d  o r  gaseous form can be 
minimized. The s t a f f  has examined the  range o f  a c t i v i t y  l e v e l s  and f i n d s  them 
t o  be reasonable f o r  a  p l a n t  t h e  s i ze  o f  CRBRP. 

NRDC-24--Solid Waste Storage: D e t a i l s  on the  mode o f  storage, length  o f  storage, 
l o c a t i o n  o f  storage, and whether o r  no t  t h e  waste w i l l  be stored o r  shipped o f f  
s i t e  are being developed by t h e  app l icants .  The s t a f f  has given the  app l icants  
u n t i l  t h e  opera t ing  l i cense  stage of t he  rev iew t o  work ou t  t he  answer t o  these 
quest ions. See a lso  the  response t o  CEC i n  12.12. D.2. These issues w i l l  be 
considered i n  f u t u r e  act ions.  

12.3.6 Chemical E f f l u e n t s  

NRDC-25a, b, and c--Chemical E f f l uen ts :  EPA has rev ised t h e  NPDES permi t  r a t i o n -  
a l e  t o  i nc lude  a  d iscussion o f  Tennessee Water Q u a l i t y  Standards requirements 
r e l a t i v e  t o  copper. 

E f f l u e n t s  have been evaluated w i t h  regard t o  Tennessee Water Q u a l i t y  Standards. 
C r i t e r i a  f o r  t o x i c  p o l l u t a n t s  are prov ided i n  Chapter 1200-4-3.01(3)(~)7 of t h e  
Rules of t h e  Tennessee Department o f  Pub l ic  Heal th f o r  F i sh  and Aquatic L i f e  
and are  as fo l lows:  

Toxic Substances - There s h a l l  be no substances added whether alone 
o r  i n  combination w i t h  o ther  substances t h a t  w i l l  adversely a f f e c t  
f i s h  o r  aquat ic  l i f e .  The instream concentrat ions o f  t o x i c  p o l l u t a n t  
s h a l l  n o t  exceed 1/10 o f  t h e  96-hour LC,, based upon ava i l ab le  data 
us ing one o r  more o f  t he  most s e n s i t i v e  organisms s i g n i f i c a n t  t o  t h e  
aquat ic  community o f  t h e  waters under considerat ion.  Where there  are  
substances t h a t  are t o x i c  due t o  t h e i r  cumulat ive c h a r a c t e r i s t i c s ,  
o ther  1 im i t i ng .concen t ra t i ons  may b e . s p e c i f i e d  on a  case by case basis  
w i t h i n  the  discharge permi t  when f a c t u a l l y  j u s t i f i e d  and approved by 
t h e  Commissioner o f  t h e  Tennessee Department. o f  Pub l ic  Health. I n  no 
event s h a l l  the  d i v e r s i t y  o r  p r o d u c t i v i t y  o f  b i o t a  s i g n i f i c a n t  t o  t he  



aquat ic  community o f  t he  rece i v ing  steam be decreased based upon a 
96-hour LC50 c r i t e r i o n  and the  appropr iate appl i c a t i o n  fac to r .  Refer- 
ences t o  be used i n  determining t o x i c i t y  l i m i t a t i o n s  s h a l l  inc lude,  
b u t  no t  l i m i t e d  to :  Q u a l i t y  c r i t e r i a  fbr Water (Sect ion 304(a) o f .  
PL 92-500). Federal Regulations under Sect ion 307 o f  PL 92-500. and 
Federal ~ e g u l a t i o n s  under Sect ion 1412 o f  the  Publ ic  Heal th serv ice  
Act  as amended by the  Safe Dr ink ing  Water Act (PL 93-523). The use 
o f  such i n fo rma t ion  should be l i m i t e d  t o  t h a t  p a r t  app l icab le  t o  the  
aquat ic  community found w i t h i n  the  rece i v ing  stream o r  waters under 
considerat ion.  

Ambient, expected e f f l u e n t  and LC50 data values have been compared f o r  spec i f i c  
parameters. The comparison u t i l i z e s  LC50 data f o r  fathead minnow and f o r  o ther  
species f o r  which LC50 data are  ava i lab le .  Fathead minnow i s  one o f  the  normal 
i n d i c a t o r  organisms used by EPA and o ther  researchers f o r  t o x i c i t y  evaluat ions.  
LC50 data f o r  representa t ive  s e n s i t i v e  f i s h  species have been u t i l i z e d  even 
though p lank ton i c  f i s h  food organisms such as Daphnia may have LC50 values 
which are  lower than the  f i s h  species assessed. This was due t o  two fac tors .  
F i r s t ,  f i s h  are mobi le and might  remain i n  the  v i c i n i t y  o f  t he  discharge f o r  
per iods  long enough f o r  acute t o x i c i t y  condi t ions t o  occur. However, the  
p lank ton i c  f i s h  food organisms f l o a t  w i t h  the  cu r ren t  and do no t  remain i n  the  
v i c i n i t y  o f  discharge f o r  extended periods. Secondly, instream assessments 
have been made a t  t he  edge o f  a 20-meter mix ing zone where a 13 t o  1 d i l u t i o n  
occurs r a t h e r  than a f t e r  complete mix ing ( i . e . ,  more than 100 t o  1) i n  the  
C l i nch  River.  

Data f o r  a l l  parameters compared, w i t h  the  poss ib le  except ion o f  copper, i n d i -  
ca te  t h a t  compliance w i t h  the  t o x i c  substances clause o f  t he  Tennessee Water 
Q u a l i t y  Standards should be achieved by the  p l a n t  discharge. Compliance i s  
demonstrated because t h e  expected e f f l u e n t  concentrat ions are  less  than the  
LC50 values and concentrat ions a t  t he  edge o f  the  proposed mix ing zone can be 
demonstrated t o  be l e s s  than 10% o f  the  LC50 values. To assure t h i s  compliance, 
i n t a k e  and e f f l u e n t  mon i to r ing  are  requi red by the  NPDES Permit ,  P a r t  111. C. , 
f o r  se lec ted  parameters subsequent t o  p l a n t  operations. 

I n  t h e  case o f  copper, however, absolute c e r t a i n t y  cannot be assured a t  t h i s  
t ime based on ambient data a t  C l i nch  River  M i l e  17.9. Data a t  CRM 10.0 i n d i -  
cates an average value f o r  t o t a l  copper o f  5.6 pg/ l .  I f  the  ambient value o f  
5.6 e x i s t s  a t  t he  s i t e ,  assurance of compliance w i t h  the  t o x i c  substance clause 
cou ld  be made w i thou t  f u r t h e r  considerat ion.  However, ambient data c o l l e c t e d  
a t  CRM 17.9 i n d i c a t e  an average o f  36.5 pg / l  . This discrepancy may be due i n  
p a r t  t o  s l i g h t l y  d i f f e r e n t  sampling o r  a n a l y t i c a l  methods o r  f ac to rs  r e l a t e d  
t o  r i v e r  cond i t ions  a t  t he  two loca t ions .  Even i f  actual  concentrat ions o f  
t o t a l  copper a t  t he  p l a n t  s i t e  average 36.5 pg / l ,  i t  must be noted t h a t  a 
reasonable f i s h e r y  and food chain popu la t ion  present ly  e x i s t s  a t  the  s i t e  which 
would be i ncons i s ten t  w i t h  LC50 data ava i l ab le  f o r  the  indigenous species. 
This  may be due i n  p a r t  t o  t he  c r i t e r i a  development procedure. Most LCso data 
i s  developed u t i l i z i n g  so lub le  copper (cupr ic  ion)  which i s  t y p i c a l  o f  most 
i n d u s t r i a l  dischargers o f  copper. However, i n  the  case o f  CRBRP, increased 
t o t a l  copper i n  t he  p l a n t  discharge i s  p r i m a r i l y  due t o  concentrat ion o f  back- 
ground ma te r ia l s  by evaporat ion of pure water i n  the  coo l i ng  tower system. 
This evaporat ion leaves behind the  p o l l u t a n t s  which are i n  the  in take water i n  
a concent ra t ion  of about two and one-half  times t h a t  i n  t he  p l a n t  in take.  
Regeneration o f  demineral izers l i k e w i s e  re turns  p o l l u t a n t s  which were removed 



f rom t h e  i n t a k e  water  i n  process water  t reatment .  Whi le  some very  minimal 
amount o f  copper may be added due t o  c o r r o s i o n  and e ros ion  o f  condenser t ub ing ,  
sedimentat ion o f  r i v e r  s i l t  and o the r  suspended m a t e r i a l  con ta in i ng  copper i s  
l i k e l y  t o  r e s u l t  i n  a  n e t  decrease i n  t h e  t o t a l  pounds pe r  day o f  copper 
r e tu rned  t o  t he  R i ve r  compared t o  t h a t  which i s  removed from t h e  R i ve r  by t h e  
p l a n t  i n t ake .  U n l i k e  t h e  so lub le  copper used i n  development o f  t o x i c i t y  c r i -  
t e r i a ,  ambient concen t ra t ions  o f  t o t a l  copper i n  t h e  R i ve r  (and re tu rned  i n  t h e  
p l a n t  d ischarge)  a re  l i k e l y  t o  be i n  combined form as p a r t  o f  t h e  sediment l oad  
o r  suspended s o l i d s  which a r e  n o t  r e a d i l y  a v a i l a b l e  t o  aqua t i c  organisms and 
a re  t h e r e f o r e  n o t  l i k e l y  t o  be as t o x i c .  

A p r o v i s i o n  i s  i nc l uded  i n  t h e  NPDES p e r m i t  (Page 1-1 and P a r t  111.9) r e q u i r i n g  
t h e  pe rm i t t ee  t o  comply w i t h  t h e  t o x i c  substances c lause  bo th  i n  t h e  d ischarge 
and a t  t h e  edge of t h e  m ix i ng  zone. However, as noted above, a  s p e c i f i c  numer- 
i c a l  l i m i t a t i o n  has n o t  been p rov ided  i n  t he  NPDES p e r m i t  a t  t h i s  t ime. Because 
o f  t h e  presence o f  ambient da ta  a t  t h e  s i t e  which i n d i c a t e  t h a t  copper exceeds 
o r  p o t e n t i a l l y  exceeds t h e  t o x i c  substances c lause  o f  t h e  Tennessee Water Q u a l i t y  
Standards, Specia l  Cond i t ions  I I I . P ,  1II .Q and 1 I I . R  have been incorpora ted  
i n t o  t h e  d r a f t  NPDES Permit .  Pa r t s  1 I I . P  and Q r e q u i r e  t h a t  t h e  a p p l i c a n t  
conduct a  sampling and a n a l y s i s  program f o r  bo th  t o t a l  and d i sso l ved  copper and 
submit  an assessment assu r i ng  h i s  a b i l i t y  t o  comply w i t h  Tennessee Water Q u a l i t y  
Standards requirements.  Th i s  r e p o r t  w i l l  i n c l ude  an assessment o f  a l t e r n a t i v e s ,  
remedial  ac t i ons ,  and an implementat ion schedule t o  p rov ide  c o r r e c t i v e  ac t i ons ,  
i f  necessary, p r i o r  t o  p l a n t  operat ion.  A d d i t i o n a l l y ,  P a r t  1 I I . R .  r equ i res  t h e  
p e r m i t t e e  t o  conduct approved t o x i c i t y  screening t e s t s  on t h e  ac tua l  p l a n t  
e f f l u e n t  t o  ensure t h a t  Tennessee Water Q u a l i t y  Standards requirements a r e  met. 
Approval o f  t h e  t e s t i n g  methods and procedures as w e l l  as e v a l u a t i o n  o f  r e s u l t s  
w i l l  be coord ina ted  w i t h  t h e  S ta te  o f  Tennessee. A lso  see NPDES Permi t  Ra t iona le  
I I . A . 2  and Table 1 i n  Appendix H. 

NRDC-25d(l)--Discharge Regulat ions: The proposed NPDES pe rm i t  s p e c i f i c a l l y  
a l l ows  d ischarges f rom two p r e s e n t l y  proposed t rea tment  f a c i l i t i e s  (extended 
ae ra t i on ,  a c t i v a t e d  s l  udge) t h a t  were designed based on t h e  p r e s e n t l y  a n t i c i  - 
pa ted  work fo rce .  However, should those est imates change as a  r e s u l t  o f  i n -  
creased o r  decreased l e v e l s  o f  cons t ruc t i on ,  process m o d i f i c a t i o n s  cou ld  be 
i n s t i t u t e d  t o  a l l o w  acceptable t rea tment  o f  e i t h e r  h i ghe r  o r  lower  waste f l ows  
a t  t h e  proposed u n i t s .  The proposed NPDES p e r m i t  acknowledges t h i s  f a c t  and 
a l l ows  recons ide ra t i on  a t  a  f u t u r e  da te  as w e l l  as t h e  poss ib l e  a d d i t i o n  ( o r  
removal) o f  t rea tment  u n i t s  f rom s e r v i c e  should t h e  need a r i s e .  Process modi- 
f i c a t i o n s  would r e s u l t  i n  l i m i t e d ,  n o t  "great , "  increases i n  f l o w  through a  
u n i t ;  however, a d d i t i o n a l  u n i t s  cou ld  process h i ghe r  f lows.  NPDES and s t a t e  
r e g u l a t i o n s  r e q u i r e  t h e  a p p l i c a n t s  t o  amend t h e  a p p l i c a t i o n s  and submit  p lans ,  
s p e c i f i c a t i o n s ,  and o t h e r  i n f o r m a t i o n  be fo re  mod i fy ing  t h e  e x i s i t i n g  u n i t s  o r  
adding new ones. When a p p l i c a t i o n s  and p lans  a re  submit ted, necessary wate r  
q u a l i t y  assessments w i l l  be made. The p e r m i t  language addressed by NRDC was 
p rov ided  t o  a l e r t  t h e  p u b l i c  t o  t h i s  s i t u a t i o n ;  t h e  a p p l i c a n t  i s  a l ready  w e l l  
aware of these requirements (see NPDES p e r m i t  P a r t  I I .A .2 ,  page 11-1). 

NRDC-25d(2)--Effluent L i m i t a t i o n s :  Standards o f  performance f o r  new sources 
f o r  t h e  Steam E l e c t r i c  Power Generat ing P o i n t  Source Category do n o t  e s t a b l i s h  
a  numerical  e f f l u e n t  l i m i t a t i o n  f o r  s i t e  r u n o f f .  Therefore,  a  "bes t  management 
p lan"  approach was chosen f o r  c o n t r o l  o f  p o l l u t a n t s  f rom these sources. A 50 
mg/l t o t a l  suspended so l  i d s  concen t ra t i on  has been inc luded  as a  des ign ob jec-  
t i v e  f o r  ope ra t i ona l  c o n t r o l  purposes. The EPA s t a f f  f e e l s  t h a t  t h e  proposed 



t reatment  ponds w i t h  f i l t e r s  w i l l  achieve t h i s  l e v e l  o f  d ischarge i f  they a re  
p rope r l y  mai n t a i  ned. 

NRDC-25d(3)--Low Volume Waste L i m i t a t i o n s :  The s t a t e  c e r t i f i c a t i o n  l i m i t a t i o n  
o f  45 mg/l i s  app l i cab le  t o  t h e  sewage t reatment  p l a n t  e f f l u e n t s  only.  Low 
volume waste 1  i m i t a t i o n s  (40 CFR 423.15(c)) a re  appl i c a b l e  t o  t h i s  discharge. 

NRDC-25d(4)--Metal Cleaning Wastes: The app l i can ts  a re  p resen t l y  proposing t o  
dispose o f  metal  c l ean ing  wastes o f f  s i t e .  However, because o f  experiences a t  
o t h e r  nuc lear  power p l a n t s ,  o n s i t e  t reatment  may prove necessary. Therefore, 
l i m i t a t i o n s  were inc luded i n  t h e  p e r m i t  f o r  cont ingency purposes. Volume o f  
metal c l ean ing  waste expected i s  on t h e  o rder  o f  1 m i l l i o n  ga l l ons  pe r  batch o r  
less .  Cleanings would be expected very  i n f r e q u e n t l y ,  on t h e  order  o f  once 
every 5  years o r  more. 

NRDC-25d(5)--Effluent Mon i to r ing :  Mon i to r ing  data w i l l  be reviewed on a  con- 
t i n u i n g  bas is  f o r  t he  CRBRP, as they a re  a t  o the r  f a c i l i t i e s ,  t o  ensure t h a t  
frequency i s  adequate t o  assess compliance w i t h  e f f l u e n t  l i m i t a t i o n s .  Even if 
moni to r ing  requirements a r e  reduced w i t h i n  t he  p resent  p e r m i t  per iod,  such 
reduc t ions  would o n l y  be made a f t e r  oppo r tun i t y  f o r  pub1 i c  comment, pursuant t o  
NPDES regu la t i ons ,  and reeva lua t i on  w i l l  be made a t  each reissuance. Increased 
mon i t o r i ng  frequency w i l l  be requ i red  i f  i t  i s  found t o  be necessary i n  t h e  
f u tu re .  It should be noted t h a t  r e a c t o r  c r i t i c a l i t y  i s  n o t  expected u n t i l  1990. 

NRDC-25d(6)--Intake and E f f l u e n t  Moni tor ing:  The approach planned f o r  mon i t o r i ng  
p l a n t  i n t a k e  and e f f l u e n t ,  coupled w i t h  mix ing  zone eva lua t ions  requ i red  by pro-  
posed Permi t  P a r t  I I I . D . ,  w i l l  a l l o w  EPA and S ta te  o f  Tennessee s t a f f  members 
t o  a s c e r t a i n  inst ream compliance regard less  o f  t h e  a c t u a l  r i v e r  f l o w  s i t u a t i o n .  
A d d i t i o n a l l y ,  t h i s  approach a l lows q u a n t i f i c a t i o n  o f  p o l l u t a n t  a d d i t i o n s  made 
by t he  f a c i l i t y .  

NRDC-25d(7)--Discharge o f  P r i o r i t y  Po l l u tan t s :  P r i o r i t y  p o l l u t a n t s  gene ra l l y  
w i l l  n o t  be used by o r  discharged from t h e  f a c i l i t y .  The except ions a re  metals 
t h a t  a re  eroded o r  corroded from p i p e  surfaces and l abo ra to ry  chemicals used by 
p l a n t  personnel.  A d d i t i o n a l l y ,  concent ra t ion  o f  ambient p o l l u t a n t s  w i l l  occur 
as a  r e s u l t  o f  t h e  evaporat ion o f  water i n  t h e  coo l i ng  towers and the  use o f  
deminera l i ze rs  t o  t r e a t  process water. Based on da ta  from opera t ing  nuc lear  
power p l a n t s ,  d ischarge o f  s i g n i f i c a n t  q u a n t i t i e s  o f  p r i o r i t y  p o l l u t a n t s  i s  n o t  
expected. A p e r i o d  o f  12 months has been proposed t o  a l l o w  s t a b i l i z a t i o n  o f  
p l a n t  systems and opera t ion  be fo re  samples a re  co l l ec ted .  P a r t  1 I I . C  o f  t he  
pe rm i t  r equ i res  mon i t o r i ng  o f  se lec ted  p r i o r i t y  metals on a  r o u t i n e  bas is .  

NRDC-25d(8)--Notif ication Requirement: The proposed requirement has been used 
a t  many o t h e r  power p l a n t s  and has proven e f f e c t i v e .  Add i t i ona l  requirements 
on chemicals t h a t  may n o t  be discharged a re  prov ided on page 1-7 f o r  o u t f a l l  
s e r i a l  number 011. 

NRDC-25d(9)--State C e r t i f i c a t i o n :  NRDC comments have been forwarded t o  t h e  
S ta te  of Tennessee f o r  cons idera t ion .  

12.3.6.9 Storm Drainage 

DOE-G--Runoff Co l l ec t i on :  The suggested change has been made t o  t h e  t e x t .  



12.3.8 Power Transmission System 

DOE-H and - I - - H i s t o r i c  S i tes :  Comments regard ing  cons t ruc t i on  o f  t he  transmis- 
s i on  system have been noted and appropr ia te  changes have been made on page 3-20 
o f  t h e  FES supplement. 

12.4 Environmental Impacts Due t o  Const ruc t ion  

12.4.2 Impacts on Land Use 

NRDC-26a--Prime o r  Unique Land Use: The s t a f f  agrees w i t h  t h i s  comment and 
has mod i f i ed  the  t e x t  t o  r e f l e c t  t h e  f a c t  t h a t  t h e  a d d i t i o n a l  l and  t o  be com- 
m i t t e d  w i l l  n o t  a f f e c t  any pr ime o r  unique land uses o r  spec ia l  resources on 
the  s i t e  because the  a d d i t i o n a l  resources a f f e c t e d  are  o f  comparable q u a l i t y  
t o  those i n  the  v i c i n i t y .  

NRDC-26b--Indian B u r i a l  Mound: The comment was noted and t h e  I n d i a n  B u r i a l  
Mound has been de le ted  from F igure  A4.1 o f  t h e  FES supplement. The incomplete 
sentence noted i n  t h i s  comment has been corrected.  

12.4.4 Eco log ica l  Impacts 

12.4.4.1 T e r r e s t r i a l  

NRDC-27--Land Clear ing:  As s ta ted  i n  t he  D r a f t  Supplement, t he  s t a f f  does n o t  
b e l i e v e  t h a t  the  impacts t o  t e r r e s t r i a l  resources r e s u l t i n g  from cons t ruc t i on  
a c t i v i t i e s  a t  t he  C l i nch  River  s i t e  w i l l  be envi ronmenta l ly  s i g n i f i c a n t .  The 
s t a f f  has determined t h a t  those o n s i t e  t e r r e s t r i a l  resources t o  be a f f e c t e d  by 
cons t ruc t i on  a c t i v i t i e s  do no t  possess unique o r  impor tan t  f l o r a  o r  fauna and 
are  comparable t o  resources i n  t he  v i c i n i t y  o f  t h e  p l a n t .  

The s t a f f  has reviewed a  d e t a i l e d  p l a n  f o r  s i t e  cons t ruc t i on  a c t i v i t i e s  (see 
DOE, June 1982, i n  t he  Reference sec t ion)  and has concluded t h a t  t he  appl i- 
cants '  p lans f o r  e ros ion  con t ro l  , i n c l u d i n g  redress and r e s t o r a t i o n ,  a re  
acceptable ( r e f e r  a l so  Sect ions 4.4.2 and 4.6). 

NRDC-33--Additional Dredging: See response i n  Sect ion 12.4.4.2. 

12.4.4.2 Aquat ic 

EPA-12--Erosion and Sediment Contro l  Plan: In fo rmat ion  has been added and t h e  
suggested change made. 

EPA-13--Pink Mucket Pear ly  Mussel: The t e x t  has been rev i sed  t o  i nc lude  t h e  
f i n d i n g s  o f  t he  endangered species assessment. 

NRDC-28--Endangered Aquat ic Species: The t e x t  has been rev i sed  t o  i n d i c a t e  t h e  
FWS response t o  t h e  endangered species assessment. The s t a f f  has reexamined 
i t s  assessment based on the  comments provided by NRDC and f i n d s  t h a t  the  addi -  
t i o n a l  in fo rmat ion  w i l l  no t  a l t e r  the  conclusions o f  t he  assessment. 

NRDC-29--Striped Bass: The s t a f f s  o f  bo th  t he  NRC and EPA have conducted an 
indepth  assessment o f  the  e f f e c t  o f  CRBR opera t ion  on t h e  s t r i p e d  bass t h a t  may 



u t i l i z e  the  reach o f  the C l inch  River  i n  the  v i c i n i t y  o f  CRBR for  a  summer 
thermal refuge. Both the EPA and NRC s ta f fs  concluded tha t ,  dur ing  normal 
p l a n t  operat ion dur ing  normal r i v e r  f lows, impact t o  s t r i p e d  bass would n o t  be 
1 i k e l y ;  however, dur ing  extended per iods of low flow, t he  p o s s i b i l i t y  of some 
m o r t a l i t y  t o  s t r i p e d  bass as a  r e s u l t  of CRBR may e x i s t .  

The app l icants  a re  requ i red  by EPA t o  conduct s tudies t o  determine the  p o t e n t i a l  
f o r  impact t o  t h i s  species dur ing  extended no-flow cond i t ions  i n  t he  r i v e r  and 
simultaneous CRBR operat ion. Should these studies determine t h a t  there  i s  a  
poss ib i  1  i t y  o f  thermal l y  r e l a t e d  morta l  i t y  t o  s t r i p e d  bass, the  app l icants  have 
committed t o  operate CRBR i n  a  way t h a t  precludes the  p o s s i b i l i t y  of s i g n i f i c a n t  
thermal ly  r e l a t e d  losses a t t r i b u t a b l e  t o  p l a n t  operat ion. 

NRDC comments t h a t  t he  NRC should prepare an impact statement supplement once 
the  studies requ i red  by EPA are completed. If there  i s  s i g n i f i c a n t  new informa- 
t i o n ,  the  s t a f f  w i l l  assess the  issue of s t r i p e d  bass and p l a n t  operat ion again 
when the  app l icants  apply f o r  an opera t ing  l i cense  f o r  CRBR. It i s  an t i c i pa ted  
t h a t  NRC and EPA would work coopera t ive ly  on any such review, bu t  t h a t  EPA w i l l  
propose and impose l i m i t s  on p l a n t  operat ion such t h a t  s t r i p e d  bass w i l l  be 
protected.  

I n  analyz ing a l t e r n a t i v e  s i t e s ,  the  s t a f f  assumed t h a t  t he  p o t e n t i a l  f o r  s t r i p e d  
bass losses a t  the  CRBR s i t e  because of thermal ly  induced m o r t a l i t y  would be 
mi t iga ted ;  there fore ,  t he  s ta f f  d i d  no t  assume an adverse impact t o  s t r i p e d  
bass a t  the  CRBR s i t e  r e l a t i v e  t o  a l t e r n a t i v e  s i t e s .  

NRDC-31--Sauger: Sect ion 4.6.2, i t em b, of t h e  supplement recommends f o r  
i n c l u s i o n  i n  t h e  cons t ruc t i on  permi t  a  requirement t h a t  dredging, cofferdam 
const ruc t ion ,  and f i l l  depos i t ion  i n  t he  C l inch  River  no t  coincide w i t h  sauger 
spawning i n  t h e  C l i nch  River  unless the  appl icants prov ide evidence showing 
t h a t  these a c t i v i t i e s  would no t  adversely a f f e c t  t h i s  species. 

NRDC-32--Barge-Unloadi ng f a c i  1  i t y :  The s ta f f  f inds t h a t  construct ion of the  
barae-unloading f a c i l i t y  wi 11 r e s u l t  i n  t he  des t ruc t ion  o f  some aauatic 1  i f e ,  
p r i n c i p a l  ly benth ic  and epi  benth i  c  organisms t h a t  p resent ly  i n h a b i t  the  170oLf t2 
of l ake  bottom t h a t  w i  11 be a l te red .  The l oss  of t h i s  small area ( ~ 0 . 0 4  acre) 
i n  r e l a t i o n  t o  the  hab i tab le  bottom ava i l ab le  t o  organisms i n  Watts Bar Lake 
w i l l  n o t  r e s u l t  i n  a l t e r i n g  other  aspects o f  the  aquat ic ecology i n  t he  v i c i n i t y  
of the  proposed CRBR. Because cons t ruc t ion  i s  temporary, the  s ta f f  reaf f i rms 
i t s  p o s i t i o n  t h a t  reco lon i za t i on  of the  area w i l l  r a p i d l y  occur once the  bottom 
i s  s t a b i  1  i zed. Studies by Cai rnes e t  a1 . (1971) have documented the p o t e n t i  a1 
of temporar i l y  d is tu rbed substrates t o  be r a p i d l y  recolonized. Therefore, t he  
r e l a t i v e l y  small area d is tu rbed and the  temporary nature o f  the  disturbance 
e l im ina te  t h i s  as a concern. 

NRDC-33--Additional Dredging: The s ta f f  does no t  be l ieve  a t  t h i s  t ime t h a t  
a d d i t i o n a l  dredging wi 11 be necessary fo r  the sole purpose o f  enabl ing barges 
t o  t r a v e l  between the  C l inch  River  f a c i  1  i t y  and the  barge po r t .  

OCRE-7--Asiatic Clams: The poss ib le  effects of f ou l i ng  o f  essent ia l  serv ice 
w a ~ i c u l a  sp. are considered dur ing  the  CRBR safety review. 
Use of c h l o r i n e  i n  t he  coo l i ng  water systems fo r  cont ro l  o f  As ia t i c  clams has 
been considered and discussed. The proposed NPDES l i m i t a t i o n  of 0.14 mg/l can 



be achieved by holdup o f  blowdown f o r  a  p e r i o d  of 1 t o  2  hours o r  by dech lo r ina-  
t i o n .  TVA has wide experience w i t h  A s i a t i c  clam c o n t r o l  w i t h  c h l o r i n e  a t  i t s  
e x i s t i n g  coa l -  and nuclear- fue led power p lan ts .  

12.4.5 Impacts on t h e  Community 

OAG-1--Monitoring and M i t i g a t i o n  Process: See the  response t o  TEN-1 below. 

OAG-2--Effects o f  M id-Pro jec t  Shutdown: See t h e  response t o  NRDC-129. 

TEN-1--Monitoring and M i t i g a t i o n :  The NRC s t a f f  has discussed t h e  p o s s i b i l i t y  
of e s t a b l i s h i n g  formal mechanisms f o r  i n v o l v i n g  s t a t e  and a f f e c t e d  l o c a l  govern- 
ments i n  t h e  m i t i g a t i v e  process w i t h  t he  app l i can ts .  The process would e n t a i l  
o f f i c i a l  r e c o g n i t i o n  o f  t he  p a r t i c i p a n t s ,  rev iew o f  t h e  ou tpu t  f rom the  moni- 
t o r i n g  e f f o r t ,  t h e  design o f  programs t o  m i t i g a t e  adverse socioeconomic impacts, 
and r o u t i n e  r e p o r t i n g  procedures. The app l i can ts  have agreed t o  d iscuss these 
mat te rs  w i t h  s t a t e  and l o c a l  j u r i s d i c t i o n s ,  and have scheduled such meetings. 
The s t a f f  had considered imposing a  formal m i t i g a t i o n  process on the  app l i can ts  
as a  requirement on t h e  cons t ruc t i on  permi t  and l i cense.  However, because t h e  
app l i can ts  would be t h e  on l y  p a r t y  t o  the  m i t i g a t i o n  process sub jec t  t o  NRC 
regu la t i ons ,  t h i s  approach was re jec ted .  

12.4.5.3 Soc ia l  E f f e c t s  

OCRE-5--Psychological St ress:  The NRC, i n  a  Statement o f  Pol i c y  dated J u l y  16, 
1982, declared t h a t  t h e  m a j o r i t y  dec i s i on  o f  t h e  U.S Court  o f  Appeals f o r  t h e  
~ i s t r i c t  o f  Columbia c i r c u i t  -in- Dane v. NRC, issued on May 4, 1982, stands f o r  
t h e  p r o p o s i t i o n  t h a t  an eva lua t i on  o f  environmental impacts under NEPA inc ludes  
eva lua t i on  o f  "pos t - t raumat ic  anx ie t i es ,  accompanied by phys i ca l  e f f e c t s  and 
caused by f e a r s  o f  r e c u r r i n g  catastrophe," b u t  on l y  i f  each o f  t h ree  elements 
i s  present.  F i r s t ,  t h e  impacts must c o n s i s t  o f  "post - t raumat ic  anx ie t ies , "  as 
d i s t i ngu i shed  from mere d i s s a t i s f a c t i o n  w i t h  agency proposals  o r  p o l i c i e s .  
Second, t h e  impacts must be accompanied by phys i ca l  e f f e c t s .  Th i rd ,  t h e  "post-  
t raumat ic  anx ie t i es "  must have been caused by " f ea rs  o f  r e c u r r i n g  catast rophe."  

I n  t he  Commission's view, t h e  on l y  nuclear  p l a n t  acc ident  t h a t  has occurred t o  
da te  t h a t  i s  s u f f i c i e n t l y  ser ious t o  t r i g g e r  cons ide ra t i on  o f  psycho log ica l  
s t ress  under NEPA i s  t h e  Three M i l e  I s l a n d  U n i t  2  acc ident .  Accord ingly ,  o n l y  
t h i s  acc ident  can c u r r e n t l y  serve as a  bas is  f o r  r a i s i n g  NEPA, psycho log ica l  
s t ress  issues (Statement o f  Po l i cy ,  pp. 3-4). 

Because the re  has been no acc ident  s ince  the  issuance o f  t h e  Statement o f  P o l i c y  
as ser ious  as the  Three M i l e  I s l a n d  U n i t  2  acc ident  t h a t  d i r e c t l y  r e l a t e s  t o  
t h e  proposed CRBRP, t h e  s t a f f  perceives no j u s t i f i c a t i o n  f o r  assessment o f  
psycho log ica l  s t ress  i n  connect ion w i t h  i t s  environmental rev iew-of- the CRBRP 
cons t ruc t i on  pe rm i t  a p p l i c a t i o n .  

12.4.5.6 Dust and Noise 

DOE-J--Blasting Schedule: The l a s t  sentence i n  t he  s i x t h  paragraph o f  t h i s  
s e c t i o n  has been changed t o  r e f l e c t  more accura te ly  t h e  app l i can ts '  commitment 
on the  schedul ing o f  cons t ruc t i on  b l a s t i n g  a c t i v i t i e s ,  which would be scheduled 
d u r i n g  the  f i r s t  and second worksh i f t s .  



12.4.6 Measures and Cont ro ls  To L i m i t  Adverse E f f e c t s  Dur ing Const ruc t ion  

12.4.6.1 App l i can t  Commitments 

DOE-K--Construction Planning: The t e x t  has been changed t o  r e f l e c t  t h i s  comment. 

DOE-L--Historic S i tes :  Comments regard ing  o f f s i t e  t ransmiss ion  l i n e  r i g h t s  o f  
way have been noted and s e l e c t i v e  changes have been made on page 4-28 ( i t em 17) 
o f  t he  FES supplement. 

12.5 Environmental Impacts o f  P lan t  Operat ion 

12.5.3 Heat D i s s i p a t i o n  System 

12.5.3.1 Water I n t a k e  

NRDC-69--Entrainment: The s t a f f  considered t h a t  t h e  worst  case c o n d i t i o n  w i t h  
respect  t o  entrainment would be t h e  r i v e r i n e  s i t u a t i o n  under t h e  low f l owra te  
o f  1000 c f s .  Under t h i s  f l o w  cond i t i on ,  assuming a  un i fo rm d i s t r i b u t i o n  o f  
p lank ton i c  organisms, 2.2% o f  the  organisms f l ow iug  pas t  t he  p l a n t  would be 
entra ined.  Th is  c a l c u l a t e d  2.2% maximum loss  would n o t  r e s u l t  i n  de tec tab le  
impacts t o  any p lank ton i c  organism i n h a b i t i n g  t h e  r i v e r .  Natura l  v a r i a b i l i t y  
i n  p lank ton i c  organisms would g r e a t l y  exceed any CRBRP-induced impact. 

12.5.3.2 Water Discharge 

EPA-14--Permit Condi t ions:  The suggested change has been made. 

NRDC-65--Water Consumption: The s t a f f  has evaluated the  e f f e c t s  o f  t he  thermal 
plume charges caused by the  very s l i g h t  increase i n  f l owra te ,  and presented i t s  
conclus ions i n  Sec t ion  5.3.2.1 o f  t he  D r a f t  Supplement. The s t a f f  concluded 
t h a t  t h e  thermal plume changes a re  n o t  env i ronmenta l ly  s i g n i f i c a n t .  See a lso  
Sec t ion  12.10.1.1 below. 

NRDC-70--Thermal Plume: The conclus ion t h a t  f i s h  w i l l  be ab le  t o  avo id  poten- 
t i a l  l y  l e t h a l  temperatures i s  supported i n  Sec t ion  5.3.2.2 by severa l  r e f e r -  
ences. The s t a f f  conducted i t s  assessment u t i l i z i n g  worst  case cond i t ions  o f  
extended low f l ow  i n  t h e  C l i nch  River ,  h ighes t  recorded ambient water tempera- 
t u r e ,  and maximum heat r e j e c t i o n  from the  p lan t .  It i s  h i g h l y  u n l i k e l y  t h a t  a  
combinat ion o f  values producing cond i t i ons  worse than those i n  t h i s  "worst  case" 
would occur w i t h  a  frequency s u f f i c i e n t  t o  cause s i g n i f i c a n t  impact t o  any 
n a t i v e  aquat ic  species i n h a b i t i n g  the  C l i nch  River .  

Reports and assessment r e l a t i v e  t o  proposed NPDES pe rm i t  cond i t i ons  I I I . D ,  M, 
N, and 0  w i l l  p rov ide  data f o r  assessment o f  impacts o f  t h e  CRBR p r o j e c t  on 
s t r i p e d  bass and o the r  aquat ic  species. Aquat ic p reopera t ion  and opera t iona l  
mon i to r ing  programs w i l l  be conducted. EPA and t h e  Sta te  o f  Tennessee w i l l  be 
p r i n c i p a l l y  respons ib le  f o r  t h e  review o f  these data and f o r  assessing the  non- 
r a d i o l o g i c a l  impacts associated w i t h  p l a n t  cons t ruc t i on  and operat ion;  however, 
t he  NRC and the  FWS w i l l  p rov ide ass is tance i n  t h i s  rev iew (see Pa r t  111-P,  
page 111-5). 



12.5.3.4 Endangered Species 

NRDC-28--Endangered Aquat ic  Species: See response i n  Sec t ion  12.4.4.2. 

12.5.7 Rad io log ica l  Impacts 

12.5.7.2 Rad io log i ca l  Impact on Man 

DOE-M--Occupational Dose Est imate: The s t a f f  agrees t h a t  an es t imate  o f  1000 
person-rems per  year  f o r  CRBR du r i ng  normal ope ra t i on  i s  conservat ive.  Ava i l -  
a b l e  data i n d i c a t e  t h a t  occupat iona i  doses a t .  sodi  um-cool ed reac to rs  a re  1  i . ke l y  
t o  be s i g n i f i c a n t l y  l e s s  than c u r r e n t  doses a t  l i gh t -wa te r - coo led  reac to rs .  
The s t a f f  used a  conserva t i ve  va lue  because so few occupat ional  dose da ta  a re  
a v a i l a b l e  on l a r g e  sodium-cooled reac to rs .  

EPA 19--Basis f o r  Rad io log i ca l  Est imates: Rad io log ica l  est imates f o r  CRBRP 
and i t s  env i rons f o r  t h e  impacts o f  r o u t i n e  o ~ e r a t i o n s  and e f f l u e n t s  a re  based 
on a  p lu ton ium composi t ion (roughly l% PU-238' 72% Pu-239, 18% Pu-240, 6% Pu-241, 
2% Pu-242) which i s  expected t o  be bounding r a d i o l o g i c a l l y  w i t h  respec t  bo th  
t o  t h e  proposed i n i t i a l  co re  l oad ing  and any core con ten t  expected du r i ng  t h e  
l i f e  o f  t h e  p l a n t .  The e f f l u e n t s  a re  a l s o  based on ope ra t i on  w i t h  0.5% f a i l e d  
f u e l ,  which i s  considered a  conserva t i ve  assumption. Therefore, t h e  s t a f f  
judges t h a t  t h e  est imated r a d i o a c t i v e  e f f l u e n t s '  and t h e i r  impacts reasonably 
bound those from t h e  r o u t i n e  ope ra t i on  o f  CRBRP over i t s  l i f e t i m e .  

LRC-2, SS-3--"Reasonable1' Dose: As a  conserva t i ve  and prudent  assumption, i t  
has been assumed t h a t  no amount o f  r a d i a t i o n  i s  safe. For more than  f o u r  
decades, t h e  e f f e c t  o f  r a d i a t i o n  on humans and animals has been thorough ly  
s tud ied.  Numerous major b i o l o g i c a l  research programs have been w e l l  documented 
and may be found i n  t h e  open l i t e r a t u r e .  The Un i ted  States has been t h e  f o re -  
runner i n  r a d i a t i o n  research, b u t  many o the r  coun t r i es  a l so  have pursued s i m i l a r  
programs and have c o n t r i b u t e d  s u b s t a n t i a l l y  t o  c u r r e n t  knowledge. Whi le t he  
r e l a t i o n s h i p  between i o n i z i n g  r a d i a t i o n  dose and b i o l o g i c a l  e f f e c t s  among humans 
i s  no t  p r e c i s e l y  known f o r  a l l  l e v e l s  o f  r a d i a t i o n  (e.g., background r a d i a t i o n ) ,  
t h e  v a r i a t i o n s  i n  exposure t o  n a t u r a l  background r a d i a t i o n  a re  comparable t o  t h e  
doses be ing  evaluated. 

Data from s tud ies  o f  animals and humans a re  reviewed con t inuous ly  by teams o f  
s c i e n t i f i c  exper ts  who eva lua te  r a d i o l o g i c a l  i n fo rma t i on  and prov ide  recommenda- 
t i o n s .  I n  t he  Un i t ed  States,  t h e  p r i n c i p a l  e x p e r t i s e  i n  r a d i o l o g i c a l  mat te rs  
l i e s  w i t h  t h e  Nat iona l  Counci l  on Rad io log ica l  P r o t e c t i o n  and Measurements and 
t h e  Nat iona l  Academy o f  Sc i  ences/Nati onal Research Counci 1  (NAS/NRC). Federal  
agencies a l s o  r e t a i n  e x p e r t i s e  i n  t h e  r a d i o l o g i c  d i s c i p l i n e s  i n  o rde r  t o  f u l -  
f i l l  t h e i r  r e s p o n s i b i l i t i e s ;  these agencies, however, r e l y  h e a v i l y  on recommenda- 
t i o n s  o f  t h e  p r e v i o u s l y  mentioned adv isory  o rgan iza t ions .  Other coun t r i es  have 
n a t i o n a l  adv isory  o rgan i za t i ons  s i m i l a r  t o  those o f  t h e  Un i t ed  States.  There 
a re  a1 so coopera t i ve  i n t e r n a t i o n a l  o rgan iza t ions  t h a t  eva lua te  da ta  from a1 1  
sources and present  recommendations and conclus ions;  f o r  example, t h e  Un i ted  
Nat ions S c i e n t i f i c  Committee on t h e  E f f e c t s  o f  Atomic Rad ia t ion  (UNSCEAR) and 
t h e  I n t e r n a t i o n a l  Commission on Rad io log ica l  P r o t e c t i o n  ( I C R P ) .  I n  summary, 
n o t  o n l y  have t h e  r a d i o l o g i c a l  da ta  been ascer ta ined  by t h e  w o r l d ' s  ou ts tand ing  
b i o l o g i s t s  and ep idemio log is ts ,  b u t  t h e i r  data have been evaluated independent ly  
by t h e i r  peers. 



I n  l i e u  o f  p r e c i s e  knowledge o f  t h e  r e l a t i o n s h i p  between l ow- l eve l  r a d i a t i o n  
and b i o l o g i c a l  e f f e c t s ,  a  l i n e a r  nonthreshold e x t r a p o l a t i o n  f rom h i g h  r a d i a t i o n  
l e v e l s  t o  t h e  lower  l e v e l s  i s  assumed f o r  r a d i a t i o n  p r o t e c t i o n  purposes. Th i s  
means t h a t  i t  i s  assumed t h a t  any dose o f  r a d i a t i o n ,  no mat te r  how low, may be 
harmfu l .  

NRDC-4--Radiological Impacts From D r i n k i n g  Water: Th is  comment con ta ins  a  
statement t h a t  " t he  s t a f f  should cons ider  and d iscuss how CRBRP r a d i o a c t i v e  
d ischarges ... migh t  a f f e c t  . .. the  p u b l i c  t h a t  uses t h e  C l i n c h  R i ve r  f o r  i t s  
d r i n k i n g  water."  The s t a f f  d i d  cons ider  and d iscuss  those impacts i n  t h e  D r a f t  
Supplement. Page 5-18 o f  t he  D r a f t  Supplement s ta tes :  " popu la t i on  dose e s t i -  
mates a re  based on a  p r o j e c t e d  2010 popu la t i on  o f  910,000 persons l i v i n g  w i t h i n  
50 m i l e s  o f  t h e  p l a n t  and 29,000 r e c e i v i n g  d r i n k i n g  water f rom C l i n c h  R i ve r  and 
i t s  t r i b u t a r i e s . "  Dose est imates from water i q g e s t i o n  by t h e  popu la t i on  w i t h i n  
50 m i l es  o f  CRBRP, as w e l l  as t he  U.S. popu la t ion ,  a re  g i ven  i n  Table A5.5. 
Dose es t imates  from water  i n g e s t i o n  by a  maximal ly exposed i n d i v i d u a l  t o  l i q u i d  
r a d i o a c t i v e  e f f l u e n t s  a re  g i ven  i n  Table A5.2. 

NRDC-6 and -34--Radio log ica l  Impacts From Dredging Sediment f o r  Cons t ruc t ion  o f  
CRBR Barge Unloading F a c i l i t y :  Th is  comment s ta tes :  "NRDC be l i eves  t h a t  t h e  
p o t e n t i a l  e x i s t s  f o r  re1  a t i v e l y  h i  nh doses r e s u l  ti nn from t h e  dredni  na assoc ia ted  - - 
w i t h  t h e  C l i n c h  R i ve r  Breeder keactor . l l  As s u ~ ~ o r t :  t h e  NRDC s ta tes :  " a  maxi- 
mum 'dose measurement over  stream channel i z a t i o h '  spoi 1  depos i ts  a t  Jones and 
Grubb I s l a n d s  ... was 455 mrem, i n c l u d i n g  background," and re ferences ORNL-3721, 
page 86. 

The s t a f f  has es t imated  t h e  r a d i o l o g i c a l  impacts f rom t h e  proposed dredging o f  
sediment i n  t h e  v i c i n i t y  o f  t h e  C l i n c h  R i ve r  Breeder Reactor barge un loading 
f a c i l i t y  (on t h e  bas i s  o f  ER Sec 2.8.3, 4.1.1.3, and 4.1.2.3, and t h e  S i t e  
Prepara t ion  A c t i v i t i e s  Report  Sec 3.2, 3.3, and 4.1.2). Conservat ive est imates 
o f  t h e  doses t o  a  maximal ly  exposed i n d i v i d u a l  and t o  t h e  general  popu la t i on  
a re  g iven  below. The doses t o  t h e  maximal ly exposed i n d i v i d u a l  a re  based on 
t he  i n d i v i d u a l  r e c e i v i n g  a l l  d r i n k i n g  water  f rom t h e  nearest  downstream d r i n k i n g  
water i n t ake .  The dose t o  t h e  t o t a l  body and t he  dose t o  any body organ from 
i n g e s t i n g  rad ionuc l i des  i n  d r i n k i n g  water would be l e s s  than  0.01 mrem. The 
doses from i n g e s t i n g  f i s h  c o n t a i n i n g  these rad ionuc l i des  would be about t h e  
same o rde r  o f  magnitude as t h e  doses from i n g e s t i n g  water. These doses a re  
very  smal l  f r a c t i o n s  o f  t he  annual dose (about 100 mrems) f rom exposure t o  
n a t u r a l  background r a d i a t i o n .  The dose t o  t h e  popu la t i on  w i t h i n  50 m i l e s  of 
t h e  p l a n t  i s  c o n s e r v a t i v e l y  est imated t o  be about 0.3 person-rem t o  t h e  t o t a l  
body. Th is  dose i s  a  very  smal l  f r a c t i o n  o f  t he  annual popu la t i on  dose (about 
90,000 person-rems) f rom exposure t o  na tu ra l  background r a d i a t i o n .  

I n  regard  t o  t h e  NRDC's dose es t imate  o f  455 mrems, i t  should be noted t h a t  
page 85 o f  ORNL-3721 s ta tes :  "Almost w i t h o u t  excep t ion  t h e  d i r e c t  r a d i a t i o n  
measurements made above t he  s p o i l  m a t e r i a l  were lower  than  t h e  measurements 
made t h e  same day over  t he  r i v e r  bank o r  pasture areas which were n o t  a f f e c t e d  
by t he  s p o i l  depos i ts . "  Page 86 o f  ORNL-3721 s ta tes :  "The h ighes t  measurement 
made over  t h e  s o i  1  depos i ts  (0.052 mr/hr) would produce a  t o t a l  dose o f  o n l y  
455 mrems pe r  year ,  i n c l u d i n g  background. For comparison, a t  l e a s t  t h r e e  
measurements made over  und is tu rbed  areas o f  t he  i s l a n d  i n d i c a t e d  a  dose from 
f a l l o u t  t h a t  was t h i s  g r e a t  o r .  g rea te r . "  



NRDC-35 and -36--Radio log ica l  Impacts From Exposure t o  L i q u i d  E f f l u e n t s  From 
CRBRP: The main p o i n t  o f  NRDC-35 i s  t h a t  dose c a l c u l a t i o n s  ( i n  Table A5.2) 
should be updated us ing  t he  dose conversion methodology from p u b l i c a t i o n s  sub- 
sequent t o  ICRP I 1  (see e. g. , NUREG/CR-0150). The s t a f f  i s  aware o f  t he  dose 
convers ion f a c t o r s  i n  o the r  p u b l i c a t i o n s ,  such as NUREG/CR-0150 and I C R P  Pub l i -  
c a t i o n  30; however, t h e  s t a f f  notes t h a t  these o the r  p u b l i c a t i o n s  c o n t a i n  dose 
convers ion f a c t o r s  f o r  o n l y  one age group--adults.  The models descr ibed i n  
Regulatory Guide 1.109 con ta in  a  number of parameters, i n c l u d i n g  dose convers ion 
f ac to rs ,  f o r  f o u r  d i f f e r e n t  age groups ( i . e . ,  i n f a n t s ,  c h i l d r e n ,  teenagers, and 
adu l ts ) .  Because the  est' imated doses ( l e s s  than 0 .1  mrem/yr, Table A5.2) a r e  
very small f r a c t i o n s  o f  t h e  annual dose from exposure t o  na tu ra l  background 
r a d i a t i o n  (about 0 .1  rem/yr), use o f  dose convers ion f a c t o r s  from t h e  o the r  
repo r t s  would n o t  change t h e  bas i c  conc lus ion  o f  t h e  ana l ys i s .  

The main p o i n t  o f  NRDC-36 i s  t h a t  t h e  "dose(s) due t o  f i s h  i n g e s t i o n  i n  
Table A5.2 a re  understated due t o  t h e  f a i l u r e  t o  consider  resuspension o f  
r a d i o a c t i v i t y  i n  t he  sediments associated w i t h  barge t r a f f i c  and dredging ...." 
However, NRDC-36 does n o t  re fe rence  any ma te r i a l  t h a t  i n d i c a t e s  t h a t  doses have 
been s i g n i f i c a n t l y  underestimated. The s t a f f ' s  models (see Regulatory  Guide 
1.109) do n o t  e x p l i c i t l y  t ake  i n t o  account resuspension o f  r a d i o a c t i v i t y  i n  
sediments. However, i t i s  t he  s t a f f ' s  p o s i t i o n  t h a t  conservat ism i n  o t h e r  
parameters t h a t  a re  used i n  t h e  dose c a l c u l a t i o n s  would more than  o f f s e t  t h i s  
p o t e n t i a l  l a c k  o f  conservat ism i n  a  seemingly minor pathway. I t  should be 
noted t h a t  t h e  dose est imates i n  Table A5.2 a re  i n  mrem/yr, n o t  " m i l l i g r a m  p e r  
year, ' '  as s t a t e d  i n  NRDC-36. 

NRDC-37--Compliance Wi th  10 C'FR 20: Th is  comment s ta tes  " t he  s t a f f  evaluates 
t h e  r a d i a t i o n  exposure from r o u t i n e  CRBRP operat ions b u t  does n o t  c a l c u l a t e  t h e  
t o t a l  r a d i o a c t i v e  doses when these are added t o  doses from a c t i v i t i e s  a t  t he  
Oak Ridge Nat iona l  Laboratory ,  t h e  Y-12 P lan t ,  t h e  Oak Ridge Gaseous D i f f u s i o n  
P lan t ,  and the  proposed developmental reprocess ing p lan t , .  . . " The comment 
imp l i es  t h a t  t he  t o t a l  dose t o  an o f f s i t e  i n d i v i d u a l  ( i . e . ,  t h e  sum o f  t h e  
doses t o  a  s i n g l e  i n d i v i d u a l  f rom exposure t o  r a d i a t i o n  associated w i t h  CRBRP, 
ORNL, Y-12, ORGDP, and a  proposed reprocess ing p l a n t )  w i l l  exceed the  l i m i t s  o f  
10 CFR 20. Based on the  s t a f f ' s  est imates o f  doses t o  an o f f s i t e  i n d i v i d u a l  
maximal ly exposed t o  r a d i a t i o n  associated w i t h  CRBRP (see Sect ion 5.7 o f  t h e  
supplement) and on D O E ' S  est imates o f  doses from exposure t o  r a d i a t i o n  asso- 
c i a t e d  w i t h  ORNL, Y-12, and ORGDP (see ER Sec t ion  2.8), t h e  s t a f f  has concluded 
t h a t  i t i s  ext remely u n l i k e l y  t h a t  t he  t o t a l  dose t o  an i n d i v i d u a l  w i l l  exceed 
t h e  l i m i t s  o f  10 CFR 20. (Note: S i t e - s p e c i f i c  i n fo rma t i on  would be needed 
be fo re  doses t o  a  maximal ly  exposed i n d i v i d u a l  from r a d i a t i o n  associated w i t h  a  
proposed reprocess i  ng p l a n t  cou ld  be eval  uated. ) 

NRDC-38--Gastrointest inal  Absorpt ion Fac to r  For Pu: Th i s  comment s ta tes :  " t h e  
c u r r e n t  methodo1og.y used f o r  c a l c u l a t i o n  o f  t h e  p lu ton ium dose c o n t r i b u t i o n s  
associated w i t h  1  i $ u i d  e f f l  uents a r e  understated'  by severa l  orders o f  magnitude 
f o r  the  water  i n g e s t i o n  pathway where c h l o r i n a t i o n  t reatment  i s  u t i l i z e d  'in 
water t reatment  p l a n t s . "  As suppor t  f o r  t h i s  statement, t he  NRDC r e f e r s  t o  an 
a r t i c l e  by R. P. Larsen and R. D. Oldham, "Plutonium i n  D r i nk ing  Water: 
E f f e c t s  o f  C h l o r i n a t i o n  on I t s  Maximum Permiss ib le  Concentrat ion ,Ii Science, 
201, pp. 1008-1009. The s t a f f  has reviewed t h e  referenced a r t i c l e ,  as w e l l  as - 
i t s  own dose est imates,  and notes t he  f o l l ow ing .  F i r s t ,  t he  est imated doses t o  
t he  maximal ly exposed i n d i v i d u a l  d r i n k i n g  water ( l e s s  than  0.01 mrem, see 



Table A5.2) a re  very small f r a c t i o n s  o f  t he  annual dose from exposure t o  n a t u r a l  
background r a d i a t i o n .  Second, the  est imated doses from exposure- to  t h e  r e l a -  
t i v e l y  small q u a n t i t i e s  o f  p lu ton ium i n  d r i n k i n g  water a re  l e s s  than  1% of t h e  
t o t a l  doses from i n g e s t i n g  water.  Consequently, even assuming t h a t  t h e  gas t ro -  
i n t e s t i n a l  t r a n s f e r  f a c t o r  f o r  p lu ton ium were increased by t h r e e  orders of 
magnitude, t h e  doses t o  t h e  maximal ly exposed i n d i v i d u a l  f rom d r i n k i n g  water  
would be a  very small f r a c t i o n  o f  t h e  annual dose from exposure t o  na tu ra l  
background r a d i a t i o n  (see Table A5.2). 

NRDC-39--Risks From Occupat ional Exposure: See responses t o  OCRE-09, OCRE-10, 
SS-3, and LRC-2. 

NRDC-39a--Radioactive Ma te r i a l s ,  Doses: The t e x t  i n  Sect ions 5.7.2.6, 5.7.2.7, 
and 5.7.2.8 has been r e v i  sed as appropr ia te.  

NRDC-39b, 42, and 91; DHHS-5--Radiological Environmental Mon i to r ing :  These 
comments r a i s e  two main po in t s :  (1) " the  s t a f f  has n o t  demonstrated t h a t  t h i s  
program w i l l  be s u f f i c i e n t  t o  enable t he  app l i can ts  ... t o  d i s t i n g u i s h  between 
CRBR rad io1  og i  c a l  e f f l  uents and base1 i ne e f f  1  uent  1  eve1 s" and (2) t h e  program 
should be descr ibed i n  more d e t a i l  i n  t he  supplement. I n  regard  t o  t h e  f i r s t  
p o i n t ,  i t  should be noted t h a t  t h e  r e s u l t s  o f  t h e  r a d i o l o g i c a l  environmental 
mon i t o r i ng  a re  in tended t o  supplement the  r e s u l t s  o f  t h e  r a d i o l o g i c a l  e f f l u e n t  
mon i to r ing  by v e r i f y i n g  t h a t  t h e  measurable concent ra t ions  o f  r a d i o a c t i v e  
m a t e r i a l s  and l e v e l s  o f  r a d i a t i o n  a r e  n o t  h igher  than expected on t he  bas i s  o f  
t h e  e f f l u e n t  measurements and modeling o f  t he  environmental exposure pathways. 
The pr imary  mon i t o r i ng  o f  gaseous and l i q u i d  r a d i o a c t i v e  e f f l u e n t s  from t h e  
vents and d ischarge p o i n t s  o f  t h e  p l a n t  du r i ng  normal operat ions i s  performed 
by t h e  e f f l u e n t  moni tors  i n s t a l l e d  i n  t he  p l a n t  t o  measure d i r e c t l y  t he  rad io -  
a c t i v e  con ten t  o f  t he  e f f l u e n t  stream. 

I n  regard  t o  t he  second p o i n t ,  t h e  r a d i o l o g i c a l  environmental mon i to r ing  
program i s  n o t  descr ibed i n  more d e t a i l  i n  t h e  environmental impact statement 
because t h e  impacts from an environmental mon i to r ing  program a re  n e g l i g i b l e .  
For more d e t a i l e d  i n fo rma t i on ,  see ER Sect ion 6.2, and t h e  response t o  comment 
LGW-1. See a l s o  Sec t ion  12.11.6.7. 

OCRE 9  and 10--Radiat ion Hazards: The commentor re ferences two a r t i c l e s  i n  
Science News t h a t  i n d i c a t e  t h a t  t h e  r i s k s  from some types o f  low- leve l  r a d i a t i o n  
may be h igher  than p r e v i o u s l y  est imated. The f i r s t  a r t i c l e  ("A-Bomb Su rv i vo r  
Risks a re  Revised Upward," Science News, June 19, 1982) i s  a  summary o f  a  recen t  
p u b l i c a t i o n  by D r .  A l i c e  Stewart. The s t a f f  notes t h a t  t he re  i s  a  subs tan t i a l  
body o f  l i t e r a t u r e ,  i n  a d d i t i o n  t o  t h e  s tud ies  on atomic bomb su rv i vo rs ,  on t h e  
r i s k s  o f  r a d i a t i o n  exposure a t  dose l e v e l s  much h igher  than those est imated i n  
t h e  D r a f t  Supplement t o  t h e  FES. Some o f  t h e  o the r  major groups s tud ied  i nc lude  
(1) radium d i a l  p a i n t e r s ,  (2) e a r l y  r a d i o l o g i s t s  and d e n t i s t s ,  (3) uranium 
miners , (4) ankyl  o s i  ng spondyl i ti s  p a t i e n t s  , (5) c h i l d r e n  i r r a d i a t e d  f o r  
thymus enlargement, (6) t i n e a  c a p i t i s  p a t i e n t s ,  (7) p a t i e n t s  r e c e i v i n g  b reas t  
i r r a d i a t i o n ,  and (8) c h i l d r e n  whose mothers were i r r a d i a t e d  du r i ng  pregnancy. 
The s t a f f  used t h i s  data base ( from t h e  BEIR Report) i n  making conserva t i ve  
est imates o f  h e a l t h  e f f e c t s .  

The second a r t i c l e  ( "Radiat ion:  When Less I s  Not Be t te r , "  Science - 9  News 
J u l y  17, 1982) i s  a  summary o f  a  recent  p u b l i c a t i o n  by C. K. H i l l  e t  a l .  



( "F iss ion  Spectrum Neutrons a t  Reduced Dose Rates Enhance Neoplast ic  Trans- 
formation," C. K. Hi1 1, F. M. Buonaguro, C. P. Myers, A. Han, and M. M. E l  k ind,  
i n  Nature, J u l y  1, 1982). The s t a f f  has made a  cursory rev iew o f  t he  pub l ica-  
t i o n  by H i l l  e t  a l .  i n  regard t o  i t s  impact on t h e  ana lys is  i n  the  D r a f t  Supple- 
ment and notes the  fo l l ow ing :  (1) the  a r t i c l e  does no t  s t a t e  t h a t  r i s k s  from 
occupational exposure t o  neutrons are  greater  than p rev ious l y  thought, b u t  
r a t h e r  t h a t  t he  r i s k s  may be greater ;  (2) wh i l e  the  NCRP1s S c i e n t i f i c  Committee 
40 i s  p resent ly  rev iewing the  basis  f o r  es t ima t ing  r i s k s  from exposure t o  
neutrons (and presumably a r t i c l e s  s i m i l a r  t o  t h a t  by H i l l  e t  a l .  w i l l  be inc luded 
i n  the  review), a  f i n a l  r e p o r t  has no t  been publ ished; (3) the  s t a f f  does no t  
a n t i c i p a t e  t h a t  exposure t o  neutrons w i l l  be a  l a rge  p a r t  o f  the  annual p l a n t  
worker popu la t ion  dose a t  CRBRP; and (4) the  annual p l a n t  worker popu la t ion  
dose est imate i n  t h e  D r a f t  Supplement was a  conservat ive est imate o f  t he  dose 
(see response t o  DOE-M above). I n  summary, t h e  s t a f f  t h i n k s  tha t ,  pending new 
informat ion,  the  ana lys is  o f  t h e  r i s k s  from occupational exposure i s  appropr iate.  

SRIC-2--Potential Impacts From Transuranicsr R e l a t i v e l y  small q u a n t i t i e s  o f  
t ransuranics w i l l  be released from CRBRP and some f u e l  cyc le  f a c i l i t i e s .  The 
s t a f f  has est imated doses from exposures t o  r a d i a t i o n  associated w i t h  CRBRP and 
the  f u e l  cyc le  (see Sect ion 5.7.2 and Appendix D). The est imated doses from 
exposure t o  t ransuran ics  re leased from these f a c i l i t i e s  are very small f r a c t i o n s  
o f  t h e  est imated doses from exposure t o  a l l  o f  t h e  rad ioac t i ve  e f f l u e n t s  re leased 
from these f a c i l i t i e s .  

SRIC-3--Chaqges i n  Dispers ion and D i l u t i o n  Factors: This  comment ra i ses  th ree  
questions: (1) How were t h e  doses i n  Tables A5.2 and A5.3 estimated?; (2) Why 
was t h e  s i t e  boundary changed from 0.4 m i les  south-southwest i n  t h e  FES - t o  0.44 
m i les  northwest i n  t he  supplement?; and (3) Why was the  d i l u t i o n  f a c t o r  reduced 
from a  f a c t o r  o f  670 i n  t he  FES t o  67 i n  t h e  supplement? I n  response t o  t h e  
f i r s t  quest ion, page 5-11 o f  the  D r a f t  Supplement s ta tes  t h a t  dose est imates 
were made using t h e  models described i n  Regulatory Guide 1.109. The s t a f f  
inc luded the  p e r t i n e n t  references i n  the  supplement, r a t h e r  than t h e  d e t a i l e d  
ca l cu la t i ons ,  because t h e  pr imary emphasis i n  t he  supplement should be on 
descr ib ing  the  p o t e n t i a l  impacts, r a t h e r  than t h e  d e t a i l e d  calcuat ions.  Copies 
o f  Regulatory Guides can be obtained by w r i t i n g  t o  the  U.S. Nuclear Regulatory 
Commission, Washington, DC 20555, At tn:  D i rec to r ,  D i v i s i o n  o f  Technical I n f o r -  
mation and Document Contro l .  

I n  response t o  the  second quest ion, the  s t a f f  evaluated t h e  doses from exposure 
t o  a i rborne rad ioac t i ve  e f f  1  uents f o r  t he  "nearest" s i t e  boundary. "Nearest" 
r e f e r s  t o  t h a t  type o f  l o c a t i o n  where t h e  h ighes t  o f f s i t e  r a d i a t i o n  dose i s  
expected t o  occur from a l l  appropr iate pathways. The "nearest" s i t e  boundary 
changed because a  new data base was used t o  est imate meteorological  d ispers ion  
f a c t o r s  (see a lso  Sect ion 2.6 o f  t he  supplement). 

I n  response t o  the  l a s t  quest ion,  the  d i l u t i o n  f a c t o r  o f  67 t h a t  was used i n  
the  supplement i s  a  worst case d i l u t i o n  fac to r .  The d i l u t i o n  f a c t o r  o f  67 i s  
based on the  "worst case" c e n t e r l i n e  d i l u t i o n  a t  t he  Oak Ridge i n take  us ing 
conservat ive model o f  d i l u t i o n  described i n  NUREG-0868, "A  C o l l e c t i o n  o f  Mathe- 
mat ica l  Models f o r  Dispers ion i n  Surface Water and Groundwater." 

SRIC-5--Cumulative and P o t e n t i a l l y  Synerg is t i c  E f fec ts :  This  comment ra i ses  
two po in ts :  (1) " the  cumulat ive and p o t e n t i a l l y  s y n e r g i s t i c  e f f e c t s  o f  o ther  



a c t i v i t i e s  i n  t h e  nearby area" should be discussed; and (2) t he  p o t e n t i a l  
r a d i o l o g i c a l  impacts f rom dredging should be discussed. I n  response t o  t h e  
f i r s t  p o i n t ,  i t  should be noted t h a t  t h e  es t imated  doses from exposures t o  
r a d i o a c t i v e  e f f l u e n t s  f rom CRBRP a r e  very  smal l  f r a c t i o n s  o f  t h e  dose from 
exposure t o  n a t u r a l  background r a d i a t i o n  i n  t h e  CRBRP area. The s t a f f  i s  n o t  
aware o f  any s tud ies  t h a t  have es tab l i shed  t h a t  t h e r e  a r e  s y n e r g i s t i c  e f f e c t s  
o f  exposures t o  r a d i a t i o n  and chemicals a t  r a d i a t i o n  dose l e v e l s  as low as 
those es t imated  i n  t h e  supplement. I n  l i e u  o f  p r e c i s e  knowledge o f  t he  r e l a -  
t i o n s h i p  between low- leve l  r a d i a t i o n  and b i o l o g i c a l  e f f ec t s ,  a  l i n e a r  nonthreshold 
e x t r a p o l a t i o n  from h igh  r a d i a t i o n  l e v e l s  t o  t h e  lower  l e v e l s  has been assured 
i n  t h e  supplement (see response t o  LRC-2 and SS-3 i n  t h i s  s e c t i o n  above). I n  
response t o  t he  second p o i n t ,  see response t o  NRDC-34 f o r  a  d i scuss ion  o f  
p o t e n t i a l  impacts f rom dredging. 

SS-1--Cumulative Dose Ef fects :  The D r a f t  Supplement t o  t h e  FES con ta ins  e s t i -  
mates o f  t h e  annual doses t o  o f f s i t e  i n d i v i d u a l s  and popu la t i ons  from exposure 
t o  r a d i o a c t i v e  e f f  1  uents  from CRBRP (e. g. , see ~ a b l e s '  ~ 5 . 2 ,  A5.3, and A5: 5). 
The es t imated  annual doses t o  o f f s i t e  i n d i v i d u a l s  a r e  very  smal l  f r a c t i o n s  o f  
t h e  annual dose from exposure t o  n a t u r a l  background r a d i a t i o n .  I f  t h e  annual 
dose o f  r a d i o a c t i v e  e f f l u e n t s  f rom CRBRP t o  t h e  maximal ly exposed o f f s i t e  
i n d i v i d u a l  were added t o  t h e  annual dose from exposure t o  n a t u r a l  background 
r a d i a t i o n  i n  t h e  Oak Ridge, Tennessee area, t h e  t o t a l  annual dose would be w e l l  
w i t h i n  t h e  range o f  doses due t o  background r a d i a t i o n  i n  t h e  U.S. (See a l s o  
response t o  SS-3 below f o r  a  d i scuss ion  o f  p o t e n t i a l  h e a l t h  impacts from expo- 
sure t o  i o n i z i n g  r a d i a t i o n . )  

SS-2--Di lu t ion Factors :  I n  t h e  D r a f t  Supplement t o  t h e  FES, t h e  s t a f f  has 
es t imated  t h e  doses t o  a  maximal ly  exposed o f f s i t e  i n d i v i d u a l  f rom r o u t i n e  
re leases  o f  r a d i o a c t i v e  e f f l u e n t s  f rom CRBRP and t h e  dose t o  t h e  popu la t ion .  
I n  e s t i m a t i n g  t h e  doses t o  t h e  maximal ly exposed i n d i v i d u a l ,  t h e  s t a f f  - d i d  
n o t  assume t h a t  t h e  l i q u i d  r a d i o a c t i v e  e f f l u e n t s  were f u l l y  d i l u t e d  by t h e  - 
f u l l  r i v e r  f l o w  o r  t h a t  t h e  gaseous r a d i o a c t i v e  e f f l u e n t s  were u n i f o r m l y  d i s -  
persed i n  t h e  atmosphere. The aqua t i c  d i l u t i o n  f a c t o r s  and t h e  meteoro log ica l  
d i spe rs i on  f a c t o r s  t h a t  were used i n  e s t i m a t i n g  doses t o  t h e  maximal ly exposed 
i n d i v i d u a l  a r e  conse rva t i ve l y  r e a l i s t i c  f a c t o r s  ( i .e . ,  i t  i s  l i k e l y  t h a t  t h e  
ac tua l  dose w i l l  be l e s s  than  t h e  es t imated  dose). 

I n  r ega rd  t o  t h e  assumption t h a t  re leases  w i l l  occur d u r i n g  average meteorolog- 
i c a l  c o n d i t i o n s ,  i t  should be noted t h a t  gaseous r a d i o a c t i v e  wastes a r e  processed 
con t inuous ly ,  and smal l  q u a n t i t i e s  (as compared t o  t he  un t rea ted  wastes) o f  
these gaseous wastes a r e  re leased  con t i nuous l y  as e f f l u e n t s  t o  t h e  environment. 
Therefore,  i n  e s t i m a t i n g  doses from exposures t o  r o u t i n e  re leases  o f  r ad io -  
a c t i v i t y  t o  t h e  atmosphere, t h e  re leases  a r e  assumed t o  occur d u r i n g  every hour 
o f  t h e  year .  The meteoro log ica l  c o n d i t i o n s  du r i ng  each hour o f  a  year ,  i n c l u d i n g  
stormy weather and temperature i n v e r s i o n ,  a re  used t o  make t h e  d i f f u s i o n  
assessment. 

It i s  c o r r e c t  t h a t  t h e  most l i m i t i n g  meteoro log ica l  d i f f u s i o n  c o n d i t i o n  i s  t h e  
temperature i n v e r s i o n  c o n d i t i o n .  The s t a f f  ana l ys i s  u t i l i z e s  t h e  j o i n t  frequency 
occurrence o f  s t a b i l i t y  c o n d i t i o n  ( i n c l u d i n g  invers ions) ,  wind speed, and wind 
d i r e c t i o n  f o r  t h e  e n t i r e  yea r  t o  es t imate  t h e  expected annual average d i f f u s i o n  
cond i t ions .  I n  per fo rming  t h e  dose assessment, t h e  atmospheric d i f f u s i o n  model 
used by t h e  s t a f f  ensures t h a t  t h e  peak p o t e n t i a l  r a d i o a c t i v i t y  concen t ra t ions  



occur at the ground at the nearest offsite location. (See also responses to 
EPA, A-22 in Section 11.5.29 of the FES.) 

WAL-2--Mi11 Tailings: See response to WAL-2 in Section 12.12.D.2. 

WAL-3--Potential Health Impacts From Exposure to Radon and Its Daughters: See 
response to WAL-2 in 12.12.D.2 for a discussion of the quantities of radon-222 
estimated to be released from,the fuel cycle. 

12.5.7.3 Evaluation of Radiological Impact to the General Public 

NRDC-39a--Fuel Cycle Impacts: The text in Section 5.7.3 has been revised to 
reflect NRDC's comments on Appendix D as appropriate (see also the response to 
NRDC 93-102 in Sections 12.12.D.1 and 12.12.D.2). 

12.5.8 Conclusion 

NRDC-39a--Conclusions Regarding Fuel Cycle Impacts: The text in Section 5.7.3 
has been revised to reflect NRDC's comments on Appendix D as appropriate (see 
also NRDC 93-102). 

12.6 Environmental Measurement and Reporting Programs 

12.6.1 Preoperational 

12.6.1.3 Meteorological 

NRDC-40--Meterological Measurements: For a preliminary review, such as a con- 
struction permit review, an applicant is required to provide at least 1 year of 
representative meteorological data. This data base will be augmented by addi- 
tional information for the OL review. The applicants have reinstrumented the 
110-m tower, and this tower was returned to service in April 1982. 

.All of the meteorological towers installed by the applicants have been located 
on site, generally to the south of the main reactor complex. This area is 
considered to provide tower locations with exposures most representative of the 
plant site. The locations of other meteorological measurements such as those 
at ORGDP, ORNL, and Knoxville are irrelevant with respect to the location of 
the onsi te meteorological tower. 

The discussion of the methodology and assumptions in this section pertains only 
to the assessment of impacts of routine releases. Assessments of the conse- 
quences of design-basis accidents will be presented in the SER. 

Releases are assumed to be at ground level because this will result in the 
highest ground-level concentrations and will therefore result in conservative 
estimates of dose consequences. The staff has used a straight-line trajectory 
model modified to i.ncl ude consideration of recirculation. 

Other models are available, but the modified straight-line trajectory model 
should provide conservative estimates of atmospheric dispersion conditions for 
dose consequence assessments. Potenti a1 routine re1 eases were reviewed by the 
staff, and it was found that these gaseous radioactive wastes are processed 



cont inuously ,  and small q u a n t i t i e s  o f  these gaseous wastes are released con- 
t i nuous l y  as e f f  1  uents t o  the  environment. 

12.6.1.4 Ecological  

EPA-12--Erosion and Sediment Control  Plan: See Sect ion 12.4.4.2. 

EPA-15--Figure A6.3: The c o r r e c t i o n  has been made. 

NRDC-41--Aquatic: The s t a f f ,  i n  desc r ib ing  the  base l ine  aquat ic  b io logy  o f  t he  
C l inch  River  i n  t he  v i c i n i t y  o f  t he  CRBR s i t e ,  u t i l i z e d  s tu ides  conducted by 
Exxon Nuclear Corporat ion (1976) and Oak Ridge (1981) i n  a d d i t i o n  t o  informa- 
t i o n  prov ided by the  app l icants .  The use o f  in fo rmat ion  from a l l  th ree  s tud ies  
prov ides an adequate basel ine.  

The s t a f f  emphasizes the  use o f  good cons t ruc t i on  p rac t i ces  t o  minimize adverse 
impact t o  aquat ic  b i o t a  r a t h e r  than s tud ies  designed t o  measure impact. I n f o r -  
mation on the  ex ten t  and magnitude o f  cons t ruc t i on - re la ted  impacts t o  aquat ic  
b i o t a  are  necessar i l y  a f t e r  the  fac t .  Furthermore, because cons t ruc t i on  i s  a  
con t i nu ing  process o f  some s p e c i f i e d  dura t ion ,  t h i s  in fo rmat ion  i s  genera l l y  o f  
l i m i t e d  value i n  revers ing  any perceived impacts. Therefore, t he  s t a f f  p re fe rs  
t h a t  app l icants  concentrate on e l i m i n a t i n g  any p o t e n t i a l  cons t ruc t i on - re la ted  
impacts t o  aquat ic  b i o t a  r a t h e r  than at tempt ing t o  measure such impacts. Conse- 
quent ly ,  t he  importance o f  an up-to-date preconst ruc t ion  e f f e c t s  basel ine i s  o f  
l i m i t e d  value. 

The Erosion and Sediment Contro l  Plan has been approved by EPA and the  Sta te  o f  
Tennessee and a  copy has been forwarded t o  NRDC. Compliance w i t h  the  p lan  w i l l  
ensure t h a t  any impact on aquat ic  organisms i s  minimal. The NRC s t a f f  i s  o f  
t h e  op in ion  t h a t  cons t ruc t i on  e f f e c t s  aquat ic  mon i to r ing  i n  t he  C l inch  River  i s  
no t  necessary. 

12.6.1.6 Socioeconomic 

DOE-N--Worker Surveys: The suggested mod i f i ca t ions  on the  worker survey are  
reasonable and are  r e f l e c t e d  i n  the  rev ised t e x t .  

12.6.2 Operat ional 

12.6.2.2 Radio logical  Mon i to r ing  

LGW-1--Radwaste Management: This  comment conta ins several general statements 
t h a t  r e f l e c t  some misunderstandings regarding: (1) the concentrat ions o f  
rad ionuc l ides  i n  sediments o f  the  C l i nch  River  i n  t he  v i c i n i t y  o f  the  p lan t ;  
(2) t he  impact o f  dredging operat ions i n  t he  v i c i n i t y  o f  the  p l a n t ;  and (3) the  
need f o r  chromosome abberat ion studies and bioassay t o x i c i t y  s tudies i n  t he  
general populat ion.  Therefore, t he  s t a f f  has attempted t o  prov ide more d e t a i l  
on some o f  these concerns. 

I n  regard t o  the  f i r s t  statement, t h e  commentor r e f e r s  t o  the  "h igh- leve l  
i o n i z i n g  ma te r ia l s  c u r r e n t l y  i n  sediments o f  the  C l  i nch  River  ,I1 a f t e r  r e f e r r i n g  
t o  "management o f  t he  radwastes ( low-intermediate and h igh  l e v e l )  t o  t he  envi-  
ronment" i n  the preceding sentence. Measured concentrat ions o f  rad ionuc l ides  
i n  t he  C l inch  River  sediment are presented i n  the  Environmental Report (see 



Tables 2.8-7 and 2.8-8, and Figures 2.8-5, 2.8-6, and 2.8-7). The concentra- 
t i o n s  o f  these rad ionuc l ides  i n  the  sediment are many orders o f  magnitude lower 
than the  concentrat ions o f  radionucl ides i n  h igh  l e v e l  waste, and the  s t a f f  
would n o t  charac ter ize  these concentrat ions as "h igh- leve l  i o n i z i n g  mater ia ls . "  

I n  regard t o  second statement regarding the  impact o f  dredging operat ions, see 
the  response t o  NRDC-34 i n  Sect ion 12.5.7.2. 

Regarding the  l a s t  statement, i t  should be noted t h a t  t he  NRC requires two types 
o f  r a d i o l o g i c a l  moni tor ing a t  nuclear power reac tors  t o  ensure t h a t  rad ioac t i ve  
e f f l u e n t s  a re  w i t h i n  acceptable 1  im i t s :  (1) r a d i o l o g i c a l  e f f l u e n t  moni tor ing 
and (2) r a d i o l o g i c a l  environmental monitor ing. Radio logical  e f f l u e n t  monitors 
are requ i red  t o  monitor and con t ro l ,  as appl icable,  t he  releases o f  rad ioac t i ve  
ma te r ia l s  i n  l i q u i d  and gaseous e f f l u e n t s  dur ing  ac tua l  o r  p o t e n t i a l  releases. 
The r a d i o l o g i c a l  e f f l u e n t  monitors operate cont inuously. I n  add i t ion ,  NRC 
requ i res  t h a t  the  l icensee/operator o f  a  nuclear power reac to r  conduct radio-  
1  og ica l  environmental mon i to r ing  t o  conf i r m  t h a t  measured re1 eases o f  radio-  
a c t i v i t y  ( i . e . ,  r a d i o l o g i c a l  e f f l u e n t  monitor ing) from the  p l a n t  do n o t  r e s u l t  
i n  unant ic ipa ted bui ldups i n  the  environment. 

The requirements f o r  an acceptable r a d i o l o g i c a l  environmental moni tor ing program 
f o r  nuclear  power reactors are i n  the  NRC Radio logical  Branch Technical P o s i t i o n  
(Revision 1, November 1979), "An Acceptable Radio logical  Environmental Mon i to r ing  
Program," copies o f  which are ava i l ab le  from the  NRC Radio logical  Assessment 
Branch). The Branch Technical Pos i t i on  was developed by experts i n  the  f i e l d  o f  
r a d i o l o g i c a l  environmental monitor ing. The s t a f f  does n o t  requ i re  chromosome 
abberat ion studies o r  bioassay t o x i c i t y  s tudies f o r  several reasons. F i r s t ,  
based upon the  s t a f f ' s  est imate o f  doses t o  the maximally exposed i n d i v i d u a l s  
(see Tables A5.2 and A5.3), the  s t a f f  does not  a n t i c i p a t e  a  s i g n i f i c a n t  bu i ldup 
o f  r a d i o a c t i v i t y  i n  the  environment due t o  normal opera t ion  o f  CRBRP. Second, 
hundreds o f  reactor-years o f  environmental moni tor ing experienced a t  nuclear 
power p lan ts  have shown t h a t  the  concentrat ions o f  rad ioac t i ve  mater ia ls  i n  
environmental samples are a t  o r  very near background l e v e l s  due t o  na tu ra l  
sources and previous atmospheric weapons tes ts .  

12.7 Environmental Impact o f  Postu lated Accidents 

12.7.1 P lan t  Accidents Invo lv ing  Radioact ive Mater ia ls  

12.7.1.1 C l a s s i f i c a t i o n  o f  Accidents 

NRDC-43--Dose Calculat ions:  The values o f  the  bone doses reported i n  Table 7.2 
o f  the  FES range from 0.003 rem t o  1.2 rems. These doses were ca lcu la ted by 
the, use o f  the-dose conversion f a c t o r s  o f  ICRP-2. A comparison o f  the  bone- 
dose conversion fac tors  o f  ICRP-2 w i t h  the  ICRP-30 conversion fac to rs  f o r  t h e  
bone surface ind i ca tes  t h a t ,  as a  maximum, the  bone sur face dose values might  
increase by a  f a c t o r  o f  about 3  above those reported f o r  bone. A footnote has 
been added g i v i n g  the d i f f e rence  i n  values between bone and bone surface doses. 
A t h r e e - f o l d  increase i n  the  values o f  bone surface doses over the bone doses 
repor ted  i n  the  1977 FES Table 7.2 would n o t  change the  conclusions regarding 
the  r i s k s  t o  the  p u b l i c  due t o  the  accident  doses l i s t e d  i n  the  FES Table 7.2. 
The ob jec t i ve  o f  the  presenta t ion  i n  the  FES o f  the  r e a l i s t i c  doses a t t r i b u t a b l e  
t o  design-basis accidents i s  t o  provide a  perspect ive o f  r i s k s  t o  the  p u b l i c  
and t o  the  environment, should such events occur, and t h e  engineered sa fe ty  



features func t i on  as expected. The r e a l i s t i c  doses presented i n  the  FES would 
be considerably smal ler  than the dose estimates conserva t ive ly  made fo r  compli- 
ance w i t h  the requirements o f  10 CFR 100. 

The est imated dose a t  t he  s i t e  boundary i n  2 hours and the  estimated dose t o  
the  popu la t ion  w i t h i n  50 m i  f o r  the du ra t i on  o f  t he  accident  presented i n  
Table 7.2 o f  the  FES provide good measures o f  the  r e a l i s t i c  r a d i o l o g i c a l  environ- 
mental impacts o f  accidents, meeting the  in fo rmat ion  needs o f  an environmental 
impact statement; on the  o ther  hand, 10 CFR 100 provides f o r  conservat ive c a l -  
cu la t i ons  o f  impacts o f  s p e c i f i c  rad ioac t i ve  releases as an a i d  i n  determining 
the  s u i t a b i l i t y  o f  the designs o f  the  p l a n t  m i t i g a t i o n  systems i n  con junc t ion  
w i t h  the  s i t e  cha rac te r i s t i cs .  The conservat ive r a d i o l o g i c a l  dose ca l cu la t i ons  
requ i red  by 10 CFR 100 were performed and repor ted i n  NUREG-0786 ( the  S i t e  
S u i t a b i l i t y  Report, which i s  a r e v i s i o n  o f  a March 4, 1977 repor t ) .  

NRDC-113--Design-Basis Accidents: I n  comparing the  design-basis accidents 
doses presented i n  FES Table 7.2 w i t h  those presented i n  LWR FESs, the  s t a f f  i s  
no t  at tempt ing t o  equate the  CRBRP accidents w i t h  the  LWR accidents. The 
i n t e n t  o f  the  comparison i s ,  ra the r ,  t o  show t h a t  t he  accidents a t  CRBRP have 
dose consequences comparable t o  those f o r  l i g h t  water reactors.  

The s t a f f ' s  SER f o r  CRBRP w i l l  show t h a t  t he  design basis  accidents pos tu la ted  
f o r  CRBRP w i l l  s a t i s f y  t he  dose gu ide l ines  o f  10 CFR 100, t ak ing  i n t o  account 
t he  pess im is t i c  assumptions regarding source terms and atmospheric d ispers ion  
f a c t o r s  (x/Qs). Evaluat ion o f  the  same CRBRP accidents us ing r e a l i s t i c  assump- 
t i o n s  o f  source terms and atmospheric d ispers ion  f a c t o r s  would r e s u l t  i n  s i g n i -  
f i c a n t l y  lower doses than the  10 CFR 100 dose gu ide l ines ,  as has been the  case 
f o r  LWRs. Therefore, t he  expectat ion o f  the  comparab i l i t y  o f  the  design-basis 
acc ident  doses f o r  CRBRP and LWRs a r i ses  no t  from the  considerat ion o f  t he  
s i m i l a r i t i e s  o f  t he  nature o f  the  design-basis accidents, b u t  from the  consider- 
a t i o n  t h a t  both types o f  p l a n t s  must meet t he  dose gu ide l ines  o f  10 CFR 100 
(based on pess im is t i c  assumptions) f o r  sa fe ty  eva lua t ion  purposes, and present 
r e a l i s t i c  dose ca l cu la t i ons  o f  the  design bas is  accidents i n  t he  environmental 
statements. Therefore, any d i f fe rences i n  the CRBRP and LWR accidents would 
n o t  s i g n i f i c a n t l y  a f f e c t  t he  conclusions t h a t  " the  recorded values (o f  doses) 
appear t o  the s t a f f  t o  be reasonable." 

12.7.1.2 Comparison o f  P r o b a b i l i t i e s  o f  Class 9 Events: LWRs vs. CRBRP 

M I L - 3 - - C r i t i c a l i t y  During 'Accidents: The s ta f f  has n o t  ignored the  p r o b a b i l i t y  
o f  c r i t i c a l i t y  i n  t he  Class 9 accidents considerat ion.  I n  the  CDA (Class 9 
events) c lass  o f  accidents, c r i t i c a l i t y  i s  considered i n  both the  overpower 
sequence ( v i a  f a i l u r e  o f  shutdown system operat ion) and i n  the  undercool ing 
sequences ( v i a  core me l t  and rearrangement). I n  Sect ion J.1.2(1) the  s t a f f  has 
discussed the  p r o b a b i l i t y  o f  t he  f a i l u r e  o f  the  two independent shutdown systems. 
Each shutdown system cons is ts  o f  th ree  independent e l e c t r i c a l  ac tua t ion  channels 
o f  d iverse l o g i c  and d iverse  components. The systems employ d iverse  mechanical 
designs. Thus, the  s t a f f  has judged t h a t  there  are s u f f i c i e n t  inherent  redun- 
dancies, d i v e r s i t i e s ,  and independencies i n  t he  o v e r a l l  shutdown systems t h a t  
the  p r o b a b i l i t y  o f  t he  u n a v a i l a b i l i t y  o f  shutdown systems ( t o  end the  c r i t i c a -  
l i ty) i s  expected t o  be less  than per  demand. 



I n  assessing the  response o f  t he  pr imary system, the  s t a f f  has again considered 
i n  pr imary system f a i l u r e  Categories I11 and I V ,  the  p o s s i b i l i t y  o f  r e c r i t i -  
c a l i t y  w i t h  the  consequence t h a t  t he  pr imary system seals f a i l  open by exces- 
s i v e  mechanical and thermal loads (pr imary system f a i l u r e  Category I V ) .  A 
l a rge  re lease t o  the  containment o f  noble gases, v o l a t i l e  ma te r i a l ,  and s o l i d  
f i s s o n  products and core p lutonium i s  assumed t o  occur immediately. The proba- 
b i l  i t y  o f  such accidents i s  discussed f u r t h e r  i n  t he  responses t o  NRDC-118, 
NRDC-126, and OCRE-3. 

12.7.1.3 Consequences o f  Class 9 Accidents 

CWE-2--Radiological Exposure o f  Biota:  Evaluat ions o f  t he  impacts on b i o t a  o f  
in tense r a d i a t i o n  sources o f  t he  k ind  which resu l ted  from numerous atomic and 
nuclear  t e s t s  have shown t h a t  al though numerous organisms had been k i l l e d  by 
the  b l a s t s ,  t he  impacted s i t e s  became repopulated by m ig ra t i on  from the  
unaf fected zones, and no permanent losses have occurred. Except where unique 
species e x i s t ,  t he  s c i e n t i f i c  consensus i s  t h a t  no i r r e p a r a b l e  harm w i l l  occur; 
repopu la t ion  w i l l  be r e l a t i v e l y  r a p i d  soon a f t e r  an accident  (NUREG-0440). 
Considering the  l i k e l i h o o d  and the consequences o f  t h e  pos tu la ted  severe acc i -  
dents o f  CRBRP, the  impacts on b i o t a  are judged t o  be small and the  r i s k s  no t  
s i g n i f i c a n t .  

WAL-1--Accident Experience: The accidents a t  EBR-I, SL-I, Fermi-1, and TMI-2 
occurred over a  span o f  several decades. The accident  experience i n  small 
experimental and t e s t  reac tors  such as EBR-I and SL-I i s  no t  i n d i c a t i v e  o f  t he  
sa fe ty  of l i censed commercial reactors,  and i t  i s  no t  a  good i n d i c a t o r  o f  sa fe t y  
d i  f ferences between LMFBRs and LWRs. A1 though there  are s i g n i f i c a n t  phys ica l  
d i f ferences between LMFBRs and LWRs, they share a  common base o f  nuclear  reac to r  
and power p l a n t  sa fe ty  development. Such sa fe ty  developments are incorporated 
i n  bo th  the  CRBRP and LWRs as appropr iate.  The lessons learned from t h e  Fermi 1 
and TMI-2 acc idents are  being fac tored i n t o  the  CRBRP sa fe ty  design t o  p rov ide  
assurance t h a t  s i m i l a r  accidents w i l l  no t  occur a t  CRBR. This common base o f  
sa fe ty  development, augmented w i t h  generic LMFBR sa fe ty  research r e s u l t s  and 
sa fe ty  research and development s p e c i f i c  t o  CRBRP, i s  being app l ied  i n  t he  
design and l i c e n s i n g  o f  CRBRP w i t h  the  goal o f  ensuring t h a t  t he  r i s k s  from 
CRBRP w i l l  be comparable t o ,  i f  no t  lower than, those from cu r ren t  LWRs. 

12.7.2 Transpor ta t ion  Accidents I n v o l v i n g  Radioact ive Mater ia l  

NRDC-44--Fuel Shipments: For reasons s e t  f o r t h  i n  t h e  second and t h i r d  f u l l  
paragraphs on page 7-4 o f  t he  D r a f t  Supplement, the  analyses and conclusions o f  
prev ious environmental assessments o f  ser ious t ranspor ta t i on  accidents i n v o l v i n g  
i r r a d i a t e d  LWR f u e l s  (WASH-1238, NUREG-0002) were shown t o  be app l i cab le  t o  CRBR 
fue l s .  Therefore, t he  s t a f f  found no need t o  repeat o r  dup l i ca te  t h e  prev ious 
ca l cu la t i ons .  

The r a d i o l o g i c a l  consequences from a  ser ious t ranspor ta t i on  accident  w i t h  spent 
CRBR f u e l  cou ld  be l a r g e r  than s i m i l a r  occurences w i t h  LWR fue l s ,  b u t  no t  so 
much as t o  negate the  conclusions o f  the  ana lys is .  O f  t he  v o l a t i l e  isotopes 
presented i n  Table D-7 o f  the  D r a f t  Supplement, on l y  iodine-131 has a  h a l f - l i f e  
sho r t  enough t o  be o f  consequence i n  t h i s  regard. I n  NUREG-0002, t he  iodine-131 
concentrat ion was s ta ted  t o  be 2.0 Ci/MT f o r  150-day-cooled spent LWR f u e l .  
For t h a t  assessment o f  LWR spent-fuel t r anspor ta t i on ,  the  s t a f f  p ro jec ted  t h a t  
t he  shipment o f  such f u e l  would conta in  about 4.0 MTHM and would thus con ta in  



8 . 0  C i  o f  iodine-131. From Table D.7, the  iod ine-131  concen t ra t i on  i n  CRBR 
spent f u e l  i s  est imated by t he  s t a f f  t o  be 39 Ci/year,  amount t o  2.8 C i /sh ip -  
ment f o r  150-day-cooled f u e l .  For 100-day-cooled f u e l ,  t h e  corresponding 
amount o f  i od ine -131  would be about 240 Ci/shipment. Thus, t he  amount o f  
iod ine-131  i s  about 25 t imes as much f o r  a  CRBR shipment as f o r  t h a t  cons idered 
i n  NllREG-0002. The upper bound c a l c u l a t e d  dose t o  t he  t h y r o i d  o f  a  t y p i c a l  
member o f  an emergency crew responding t o  a  l o w - p r o b a b i l i t y ,  se r ious ,  t r ans -  
p o r t a t i o n  acc iden t ,  as c a l c u l a t e d  i n  NllREG-0002, was 0 . 1  rem. For a  s i m i l a r  
l o w - p r o b a b i l i t y ,  se r ious ,  t r a n s p o r t a t i o n  acc iden t  i n v o l v i n g  CRBR spent f u e l ,  
t h e  c a l c u l a t e d  upper bound dose t o  t h e  t h y r o i d  would be 2.5 rems. Al though 
2.5 rems i s  g r e a t e r  than  was c a l c u l a t e d  i n  NUREG-0002, i t  i s  l e s s  than  t h e  dose 
(5 rems) es tab l i shed  by EPA as t h e  p r o j e c t e d  dose t o  i n d i v i d u a l s  i n  t h e  popula- 
t i o n  t h a t  warrants  p r o t e c t i v e  a c t i o n s  such as c o n t r o l l i n g  access, seeking 
s h e l t e r ,  o r  evacuat ion. 

The s t a f f  has l i m i t e d  i t s  e v a l u a t i o n  t o  those a l t e r n a t i v e s  reasonably covered 
by t h e  a p p l i c a n t s '  submi t ta ls .  The use o f  sodium as a  cask coo lan t  p r e v i o u s l y  
proposed by DOE has been excluded from t h e  e x i s t i n g  ER as a  r e s u l t  o f  NRC 
quest ions and so was excluded from t h e  s t a f f ' a n a l y s i s .  The Draf t -Supplement  
e x p l i c i t l y  a p p l i e s  o n l y  t o  casks n o t  us ing  sodium as c o o l a n t  (see page 7-4). 
I n  t h e  event  t h a t  t h e  a p p l i c a n t s  decide t o  cons ider  sodium c o o l i n g  o f  sh ipp ing  
casks a t  a  l a t e r  date,  t h i s  would have t o  be submi t ted t o  NRC t o  e s t a b l i s h  
compliance w i t h  10 CFR 7 1  g u i d e l i n e s  and dose l i m i t s .  

,. . 

12.7.3 Safeguards Considerat ions 

CEC-2--Nonprol i ferat ion D i ve rs i on  and Sabotage: The C a l i f o r n i a  Energy Commis- 
s i o n  (CEC) contends t h a t  t h e  LMFBR f u e l  c y c l e  represents  a  q rea te r  p r o l i f e r a t i o n  
r i s k  than-  some o t h e r  f u e l  cyc les ,  q u o t i n g  t h e  1977 O f f i c e  07 ~ e c h n o l o ~ ~  Assess- 
ment r e p o r t  "Nuclear P r o l i f e r a t i o n  and Safeguards" as evidence. The comment 
a l s o  i m p l i e s  t h a t  c o n s t r u c t i o n  o f  t h e  CRBRP w i l l  lead,  presumably i n d i r e c t l y  
and over  a  l o n g  t ime,  t o  t h e  a c q u i s i t i o n  by o the r  na t i ons  o f  LMFBR f u e l  c y c l e  
techno1 og i  es. 

The s t a f f  has n o t  eva lua ted  t h e  r e l a t i v e  p r o l i f e r a t i o n  res i s tance  o f  t h e  var ious  
f u e l  cyc les  o r  t h e  l i k e l i h o o d  t h a t  development o f  t h e  CRBRP w i l l  l ead  e v e n t u a l l y  
t o  t h e  f u r t h e r  p r o l i f e r a t i o n  o f  nuc lear  weapons. It should be noted t h a t  such 
issues were beyond t h e  scope o f  t h e  s t a f f ' s  assessments, b u t  they  were evaluated 
i n  t h e  I n t e r n a t i o n a l  Nuclear Fuel Cycle Eva lua t ion  (INFCE) e f f o r t .  For an 
assessment o f  t h e  r e l a t i v e  p r o l i f e r a t i o n  res i s tance  of f ue l  cyc les ,  t h e  r e s u l t s  
o f  INFCE should be consul ted.  I n  a d d i t i o n  severa l  f o r e i g n  na t i ons  have inde-  
pendent LMFBR programs, and t h e  Ca r te r  Adm in i s t r a t i on  p o l i c y  o f  c u r t a i l i n g  t h e  
U.S. LMFBR program i n  hopes of  i n f l u e n c i n g  f o r e i g n  a c t i v i t i e s  does n o t  appear 
t o  have worked. The purpose o f  t he  s t a f f ' s  rev iew was n o t  t o  eva lua te  U.S. 
n o n p r o l i f e r a t i o n  p o l i c y  b u t  t o  determine i f  DOE'S proposals  f o r  safeguard ing 
t h e  CRBR f u e l  c y c l e  a re  adequate. Because t he  CRBRP and a l l  o f  i t s  suppor t ing  
f a c i l i t i e s  would be l oca ted  i n  t h e  Un i ted  States,  t h e  rev iew was l i m i t e d  t o  
cons ide ra t i on  o f  subnat ional  t h e f t ,  d i v e r s i o n ,  and sabotage. 

The CEC quest ions t h e  s t a f f ' s  conc lus ion  t h a t  t he  t h e f t ,  d i ve rs i on ,  and sabotage 
r i s k s  assoc ia ted  w i t h  t h e  CRBR f u e l  c y c l e  would n o t  be s i g n i f i c a n t l y  g rea te r  
t han  t h e  r i s k s  assoc ia ted w i t h  c u r r e n t l y  ope ra t i ng  f a c i l i t i e s .  The CEC observes 
t h a t  t he  CRBR f u e l  c y c l e  would handle l a r g e r  q u a n t i t i e s  o f  p lu ton ium than  o the r  
f u e l  cyc les ,  making t he  former an e x c e p t i o n a l l y  a t t r a c t i v e  t a r g e t .  



It i s  t r u e  t h a t  t h e  CRBR f u e l  c y c l e  would handle l a r g e  q u a n t i t i e s  (thousands o f  
k i lograms) o f  p lu ton ium. I t  i s  a l s o  t r u e  t h a t  most c u r r e n t l y  ope ra t i ng  f a c i -  
l i t i e s  associated w i t h  t h e  commercial nuc lear  power i n d u s t r y  do n o t  handle 
s i m i l a r  q u a n t i t i e s  o f  p lu ton ium o r  o the r  s t r a t e g i c  spec ia l  nuc lear  m a t e r i a l  
(SSNM). There are,  however, many f a c i l i t i e s  connected w i t h  var ious  m i l i t a r y  
nuc lear  programs and o t h e r  programs n o t  d i r e c t l y  r e l a t e d  t o  nuc lear  power, some 
o f  them NRC-licensed, t h a t  handle s i g n i f i c a n t  q u a n t i t i e s  o f  SSNM. The s t a f f ' s  
conc lus ion  t h a t  t he  r i s k s  associated w i t h  t he  CRBR f u e l  c y c l e  would n o t  exceed 
those associated w i t h  c u r r e n t l y  opera t ing  p l a n t s  was based i n  l a r g e  p a r t  on 
comparison w i t h  these o t h e r  f a c i l i t i e s .  

The CEC contends t h a t  t h e  CRBR w i l l  be an a t t r a c t i v e  sabotage t a r g e t  compared 
t o  e x i s t i n g  f a c i l i t i e s .  The reasons c i t e d  a re  (1) t h a t  t h e  "CRBR i s  a  program 
designed t o  advance t h e  s t a t e  o f  t he  a r t  o f  knowledge about breeder reac to rs "  
and (2) " t he  most dangerous na tu re  o f  p lu ton ium (both because o f  i t s  chemical 
na tu re  and i t s  weapons p o t e n t i a l ) . "  

The s t a f f  f i n d s  no bas is  f o r  t he  CEC c l a i m  t h a t  t he  demonstrat ion f u n c t i o n  o f  
t he  CRBR would make i t a  more a t t r a c t i v e  sabotage t a r g e t .  Accord ing ly ,  t he  
s t a f f  cannot respond t o  t h i s  comment. The s t a f f  a l s o  d isagrees w i t h  t h e  second 
reason o f f e r e d  by t h e  CEC, t h a t  t he  CRBR would be a  more a t t r a c t i v e  sabotage 
t a r g e t  because i t  i s  f ue led  w i t h  plutonium. Appendix J discusses t h e  c o n t r i -  
bu t i ons  t o  h e a l t h  consequences o f  var ious  rad ionuc l ides .  I nc reas ing  t h e  
p lu ton ium conten t  o f  t h e  core would n o t  s i g n i f i c a n t l y  inc rease  t h e  h e a l t h  
consequences o f  successfu l  sabotage. Also, t he  f a c t  t h a t  p lu ton ium can be used 
t o  make nuc lear  weapons w i l l  n o t  increase the  sabotage a t t r a c t i v e n e s s  o f  t he  
CRBRP. The CEC i s  con fus ing  t he  issues o f  sabotage and t h e f t .  

The comment re ferences t h e  rocke t  a t t a c k  on t he  breeder r e a c t o r  under const ruc-  
t i o n  i n  France as p r o o f  t h a t  t h e  r i s k  o f  sabotage o f  t h e  CRBR o r  i t s  f u e l  i n  
t r a n s i t  i s  g rea te r  than  p r o j e c t e d  by t h e  supplement. The s t a f f  has assessed 
t h e  French i n c i d e n t  and has concluded t h a t  t he  weapons used i n  t h e  a t t a c k  do 
n o t  exceed t h e  NRC's des ign-basis  t h r e a t  f o r  sabotage. 

The CEC s t a t e s  t h a t  t h e r e  i s  evidence t o  suggest t h a t  safeguards a t  nuc lear  
power p l a n t s  a re  n o t  a b l e  t o  p r o t e c t  aga ins t  the  NRC des ign-basis  t h r e a t  and 
t h a t  numerous i n c i d e n t s  o f  sabotage o f  U.S. and f o r e i g n  nuc lear  reac to rs  a re  
we1 1  documented. 

The NRC keeps c a r e f u l  records o f  sabotage i n c i d e n t s  a t  l i censed  nuc lear  reac to rs .  
There have been no sabotage i n c i d e n t s  t h a t  were in tended t o  o r  have i n  any way 
endangered t h e  p u b l i c  h e a l t h  and sa fe ty .  The s t a f f  t r a c k s  events a t  f o r e i g n  
power reac to rs ,  and i n  a l l  t h e  f o r e i g n  events reviewed t h e r e  have n o t  been any 
occurrences t h a t  would suggest t h a t  U.S. nuc lear  power p l a n t s  a re  n o t  s u f f i -  
c i e n t l y  p ro tec ted .  

The NRC has n o t  rece ived  t h e  DOE s i t e  v u l n e r a b i l i t y  assessment r e p o r t s  and has 
rece ived  no o f f i c i a l  i n f o r m a t i o n  concerning t he  r e c e n t l y  p u b l i c i z e d  t e s t s .  

NRDC-45--Safeguards: No changes t o  Sec t ion  7 .3  wgre necessary. 



12.8 Need f o r  the  Proposed F a c i l i t y  

12 .8 .1  H i s t o r i c a l  Background o f  the  LMFBR Program 

I S A - l - - E l e c t r i c i t y  Shortages: The comment i n c o r r e c t l y  a t t r i b u t e s  t o  the  NRC 
s t a f f  several phases concerning conseuqences o f  e a r l y  CRBRP development t h a t  
a re  quota t ions  from the  appl i can ts  ' supplement t o  ERDA-1535. See a1 so response 
t o  OCRE-1. 

OCRE-1 and -2 and SA-2--Need f o r  CRBR: The need o r  j u s t i f i c a t i o n  f o r  the  CRBR 
i s  es tab l ished by the  ERDA (DOE) impact statement and Congressional i n t e n t .  
The commentor i s  r e f e r r e d  t o  pp. 28-48 and Appendix F o f  "U.S. Department of 
Energy, D r a f t  Environmental Impact Statement--Liquid Metal Fast  Breeder Reactor 
Program (Supplement t o  ERDA 1535)," December 1981. 

12.8.3 The A b i l i t y  o f  t he  CRBRP To Meet I t s  Ob jec t ives  

MIL-2b--Elect r ic  Power Product ion: The programmatic ob jec t i ves  o f  the  CRBRP do 
n o t  r e a u i r e  t h a t  a s p e c i f i c  amount o f  e l e c t r i c i t y  be generated. As s ta ted  i n  
~ e c t i o i  8.3, conf idence i n  the  U. S. c a p a b i l i t y  i s  based on con t i nu ing  EBR-I1 
performance and t h e  recent  s t a r t u p  and opera t ion  o f  FFTF a t  f u l l  power. 
Despi te d i f f i c u l t i e s  f o r e i g n  breeder reac tors  have experienced, they  have a l so  
achieved considered success. 

NRDC-13--Breeding Ratio: Breeding r a t i o  i s  ca l cu la ted  t o  be 1.29 w i t h  i n i t i a l  
core, 1.24 w i t h  e q u i l i b r i u m  core. Fur ther  ref inement  o f  u n c e r t a i n t i e s  i n  the  
c a l c u l a t i o n  i s  unnecessary a t  t h i s  t ime, as discussed on page 8-8 of t he  1977 
FES. 

12.8.4 Technical A l t e r n a t i v e s  t o  the  CRBRP 

CEC-l--Alternat ives: A t  t he  t ime the  FES was w r i t t e n  i n  1976, the  s t a f f  con- 
s ide red  i t  necessary t o  be f a i r l y  caut ious about concluding t h a t  t h e  CRBR 
techno1 ogy was adequately proven i n  comparison t o  the  o ther  a1 t e r n a t i  ves con- 
s idered.  Experience accumulated s ince then, however, has been genera l l y  favor- 
ab le  and serves t o  reduce some of t he  u n c e r t a i n t i e s  associated w i t h  the  s t a f f ' s  
o r i g i n a l  conclusions. This  f u r t h e r  con f i rma t ion  o f  t he  o r i g i n a l  eva lua t ion  d i d  
n o t  appear t o  r e q u i r e  a r e p e t i t i o n  o f  t he  s t a f f ' s  o r i g i n a l  arguments, even 
though they  might  be a m p l i f i e d  somewhat a t  the  present  t ime. 

Some examples of conf i rmatory i nformati  on t h a t  has been developed r e c e n t l y  a re  
t h e  fo l l ow ing :  

The r e p o r t  "Assessment o f  M a i n t a i n a b i l i t y  o f  LMFBR Designs", by K. P. 
Johnson, e t  a1 . (NP-17414, February 1981) has conf irmed i n  some de ta i  1 the  
equ iva len t  l e v e l  of m a i n t a i n a b i l i t y  problems i n  e i t h e r  loop o r  pool reactors.  

The successful  s t a r t u p  i n i t i a l  t e s t i n g  ( i n c l u d i n g  na tu ra l  c i r c u l a t i o n  
t e s t s )  and opera t ion  o f  FFTF has added t o  t h e  experience w i t h  loop-type 
systems. 

The i n i t i a l  steam generator problems w i t h  Phenix appear t o  have been 
reduced t o  the  p o i n t  where designers b e l i e v e  t h a t  the  bas ic  problems i n  
t h i s  equipment are understood and can be corrected.  



The "LMFBR Conceptual Design Study" (CDS-400-2, Department o f  Energy, 
1981) has con f i rmed t h e  present-day a p p l i c a b i l i t y  o f  t h e  general  concept 
and most o f  t h e  d e t a i l e d  des ign  f ea tu res  o f  t h e  CRBR. T h i s  s tudy repre -  
sents  t h e  e f f o r t s  o f  a  l a r g e  group o f  exper ienced engineers and des igners.  

On t h e  o t h e r  hand, n e i t h e r  CEC no r  any o t h e r  source o f  i n f o r m a t i o n  a v a i l a b l e  t o  
t h e  s t a f f  has revea led  any p a r t  o f  t h e  LMFBR experience o f  t h e  l a s t  5 years  
t h a t  i s  n o t  suppo r t i ve  t o  t h e  conc lus ions  drawn i n  t h e  o r i g i n a l  FES. Conse- 
quen t l y  t h e  s t a f f  s t i l l  be l i eves  t h a t  no r e v i s i o n s  t o  t h e  sec t i ons  on a l t e r n a -  
t i v e s  (Sec t ion  8 .4 .1  t o  8.4.6) a re  necessary. 

MIL-2--Plant Ob jec t i ves  vs. A l t e r n a t i v e s :  A l t e r n a t i v e s  t o  t h e  proposed CRBR 
design a r e  covered i n  t h e  FES and FES Supplement Chapters 8  and 9. A l t e r n a t i v e s  
t h a t - d o  n o t  meet t h e  o b j e c t i v e s  adopted f o r  t h e  program a re  n o t  discussed. 
Some o f  t h e  o b j e c t i v e s  l i s t e d  i n  Sec t ion  8.3 a re  " t o  demonstrate t he  t e c h n i c a l  
performance, r e l i a b i l i t y ,  m a i n t a i n a b i l i t y ,  sa fe t y ,  environmental  a c c e p t a b i l i t y ,  
and economic f e a s i b i l i t y  o f  an LMFBR c e n t r a l  s t a t i o n  e l e c t r i c  power p l a n t  i n  a  
u t i l  i ty  environment. " 

The suggest ion t h a t  an a l t e r n a t i v e  t h a t  needs t o  be cons idered i s  "do ing  w i t h o u t  
t h e  CRBR technology and s u b s t i t u t i n g  conserva t ion  and a l t e r n a t i v e  renewable 
sources" has been r e j e c t e d ,  because t h e  p l a n t  o b j e c t i v e s  would n o t  be accom- 
p l i s h e d  i n  t h i s  way. 

The o b j e c t i v e s  o f  t h e  p l a n t  do n o t  r e q u i r e  t h e  p roduc t i on  o f  a  s p e c i f i c  amount 
o f  e l e c t r i c i t y .  

MS-1--CRBR Hazards: The s t a f f  assumes t h a t  Mrs. S i n c l a i r ' s  phrase " i n h e r e n t l y  
dangerous" r e f e r s  t o  those hazards t h a t  would e x i s t  i n  a  bare p l a n t  i n  t h e  
absence o f  a l l  added s a f e t y  f ea tu res .  I n  v iew o f  t h e  low pressure and l a r g e  
subcoo l ing  i n  LMFBRs, i t  i s  d i f f i c u l t  f o r  t h e  s t a f f  t o  conclude on balance t h a t  
t h e  LMFBRs rep resen t  a  h i g h e r  i n h e r e n t  l e v e l  o f  hazard t han  do t h e  l i g h t - w a t e r -  
cooled reac to r s .  B u t  perhaps more t o  t h e  p o i n t  i s  t h e  f a c t  t h a t ,  i n  bo th  
cases, des igners have been ab le  t o  p r o v i d e  f ea tu res  t o  p reven t ,  m i t i g a t e ,  o r  
c o n t a i n  such hazards t o  t h e  e x t e n t  t h a t  a  s a t i s f a c t o r i l y  h i g h  degree o f  s a f e t y  
appears t o  be f e a s i b l e  f o r  e i t h e r  type.  

I n  a  develop ing technology such as t h e  LMFBR, i t  i s  i n e v i t a b l e  t h a t  new and 
p o s s i b l y  improved concepts w i l l  be suggested and even developed d u r i n g  t h e  
i n t e r v a l  between concept ion  and implementat ion o f  any long- lead  p r o j e c t .  The 
C l i n c h  R i v e r  des ign,  however, has n o t  been shown t o  be s e r i o u s l y  outmoded i n  
any way, and i n t e r i m  pe r i ods  a l lowed by t h e  de lays i n  i t s  h i s t o r y  have been 
used t o  i n c o r p o r a t e  f e a t u r e s  t h a t  a r e  more advanced than those o f  t h e  e x i s t i n g  
LMFBRs, such as t h e  heterogeneous co re  arrangement. 

I n f o r m a t i o n  ob ta ined  by t h e  s t a f f  i n d i c a t e s  t h a t  t he  Phenix r e a c t o r  i s  opera- 
t i o n a l  h i s t o r y  has been eminen t l y  successfu l  a f t e r  an i n i t i a l  i n t e rmed ia te  hea t  
exchanger problem, and t h a t  cutbacks i n  p r o j e c t i o n s  f o r  French nuc lea r  power 
r e f l e c t ,  as t h e y  do i n  t h i s  coun t ry ,  a  r e v i s e d  es t imate  o f  f u t u r e  e l e c t r i c a l  
demand r a t h e r  t han  an o v e r a l l  r e v i s i o n  o f  s a f e t y  concerns. 

SA-3--Pool-Type Reactor Experience: The s t a f f  does n o t  concur i n  t h e  view t h a t  
t h e  French exper ience w i t h  poo l - t ype  r e a c t o r s  renders t h e  loop- type  r e a c t o r s  
obso le te  be fo re  b e i n g  b u i l t .  The d i scuss ion  o f  pool  and l oop  t ype  r e a c t o r s  i n  



~ :,; 
:\ 

Sect ion 8.4.1 o f  NUREG-0139 remains v a l i d  today. The claims o f  obsolescense o f  
loop-type reac tors  have no t  been supported by s p e c i f i c  showings o f  l a c k  o f  
e f f i c i e n c y ,  t echn ica l  performance, sa fe ty ,  m a i n t a i n a b i l i t y ,  breeding r a t i o ,  o r  
any o ther  c h a r a c t e r i s t i c .  The s t a f f  f i n d s  today, as i t  d i d  i n  1977, no compel- 
l i n g  preference f o r  e i t h e r  type, and the  s t a f f  s t i l l  be l ieves t h a t  the  loop 
choice f o r  CRBR s a t i s f i e s  i t s  goals and a l lows s u f f i c i e n t  f l e x i b i l i t y  t o  proceed 
w i t h  e i t h e r  type i n  t he  fu tu re .  

12.8.4.4 FFTF Rol e  Expanded 

SA-4--Use o f  t he  FFTF: Expanding the  r o l e  o f  FFTF t o  inc lude a  demonstration 
o f  LMFBR e l e c t r i c  generat ing technology was considered i n  the 1977 FES (Sect ion 
8.4.4). The reasons f o r  r e j e c t i n g  t h i s  op t ion  as expressed there  are  s t i l l  
v a l i d  today: the  demonstration i s  t oo  small and c o n f l i c t s  w i t h  the  FFTF r o l e  
as a  f u e l  t e s t  f a c i l i t y .  

12.8.4.7 N o n p r o l i f e r a t i o n  A l t e r n a t i v e s  

CEC-2--Prol i ferat ion Risk: The CEC contends t h a t  the LMFBR f u e l  cyc le  represents 
a  greater  p r o l i f e r a t i o n  r i s k  than some o ther  f u e l  cyc les,  quot ing the  1977 
O f f i c e  o f  Technology Assessment r e p o r t  "Nuclear ~ r o i i f e r a t i o n  and Safeguards" 
as evidence. The comment a l so  imp l i es  t h a t  cons t ruc t ion  o f  t he  CRBRP w i l l  
lead, presumably i n d i r e c t l y  and over a  long t ime, t o  the  a c q u i s i t i o n  by o ther  
na t ions  o f  LMFBR f u e l  cyc le  technologies. 

The s t a f f  has no t  evaluated the  r e l a t i v e  p r o l i f e r a t i o n  res is tance o f  t he  var ious 
f u e l  cyc les o r  t h e  l i k e l i h o o d  t h a t  development o f  the  CRBRP w i l l  l ead  even tua l l y  
t o  t he  f u r t h e r  p r o l i f e r a t i o n  o f  nuclear  weapons. Such issues were beyond the  
scope o f  t he  s t a f f ' s  assessments. However, they were evaluated i n  t he  I n t e r -  
na t i ona l  Nuclear Fuel Cycle Evaluat ion e f f o r t .  For an assessment o f  the  r e l a -  
t i v e  p r o l i f e r a t i o n  res is tance o f  f u e l  cyc les,  t he  r e s u l t s  o f  INFCE should be 
consulted. I n  a d d i t i o n  several f o r e i g n  nat ions have independent LMFBR programs, 
and the  Car te r  Admin is t ra t ion  p o l  i c y  o f  c u r t a i l  i n g  the  U. S. LMFBR program i n  
hopes o f  i n f l u e n c i n g  f o r e i g n  a c t i v i t i e s  does no t  appear t o  have worked. The 
purpose o f  t h e  s t a f f ' s  rev iew was n o t  t o  evaluate U.S. n o n p r o l i f e r a t i o n  p o l i c y ,  
b u t  t o  determine i f  DOE 'S  proposals f o r  safeguarding the  CRBRP f u e l  cyc le  are 
adequate. Because t h e  CRBRP a n d ' a l l  of i t s  support ing f a c i l i t i e s  would be 
loca ted i n  t he  U.S., the  rev iew was l i m i t e d  t o  cons idera t ion  o f  subnat ional 
t h e f t ,  d ivers ion ,  and sabotage. 

The s ta f f  recognizes and shares the  concerns t h a t  have developed s ince 1977 i n  
regard t o  p o t e n t i a l  d i ve rs ion  and requ i red  safeguards t h a t  would accompany any 
widespread i n d u s t r i a l  extension o f  t he  breeder concept. The s t a f f  i s  a l so  
aware o f  t he  O f f i c e  o f  Techno1 ogy Assessment (OTA) evaluat ion,  which placed 
maximum favorab le  weight ing on the  inherent  ma te r i a l s  invo lved and t h e i r  
separabi 1  i t y ,  and minimum weight ing on external  physical  s e c u r i t y  measures t h a t  
cou ld  be provided. Although such a  study i s  use fu l  i n  developing conceptual 
p o i n t s  o f  view, i t does no t  f u l l y  evaluate the t o t a l  safeguard p i c t u r e .  Cer- 
t a i n l y  any i n d i v i d u a l  f a c i l i t y  can be adequately safeguarded by convent ional 
procedures. Therefore, CRBR i t s e l f  can be adequately safeguarded. 

The Molten S a l t  Breeder Reactor was omit ted from cons idera t ion  i n  t he  a l t e rna -  
t i v e s  covered i n  t h e  o r i g i n a l  FES because o f  t he  immature s t a t e  o f  i t s  develop- 
ment. It was no t  regarded as an a l t e r n a t i v e  t h a t  cou ld  f u l f i l l  the  ob jec t ives  



o f  l i c e n s i n g  and t i m i n g  a t  t h i s  stage o f  i t s  development. No f u r t h e r  develop- 
ments have occurred s ince  1977 t o  add t o  t h i s  percept ion.  The OTA r a t i n g  i,s 
va luable o n l y  i n  a  conceptual sense and does not  r e f l e c t  t he  l i m i t e d  techno- 
l o g i c a l  development o f  the  concept. I f  the  Molten S a l t  concept i s  u l t i m a t e l y  
adopted f o r  e x p l o i t a t i o n  i n  t he  power indus t ry ,  t h e  value o f  LMFBR technology 
as a  precursor  demonstration w i l l  be i n d i r e c t  a t  bes t ,  bu t  t h i s  i s  no t  expected 
w i t h i n  a  generat ion o f  complet ion o f  the  CRBR. 

An a d d i t i o n a l  aspect o f  t h e  p r o l i f e r a t i o n  problem i s  associated w i t h  t h e  ex ten t  
t o  which o the r  nat ions f o l l o w  the  U.S. example i n  nuclear  matters. It has been 
suggested t h a t  t he  implementation o f  t he  CRBR a t  t h i s  t ime would prov ide  an 
example t h a t  would o n l y  encourage l ess  responsib le f o r e i g n  na t ions  t o  en te r  
i n t o  breeder r e a c t o r  programs f o r  weapons purposes (Wall S t ree t  Journal ,  
September 27, 1982). It i s  no t  c l e a r ,  however, t h a t  o the r  nat ions are s t r o n g l y  
in f luenced by t h e  example o f  t h e  U. S. i n  determin ing the  type o f  program they 
enter .  I n  t he  optimism o f  1977 i t  was suggested t h a t  i f  the  U.S. d iscont inued 
i t s  breeder program i n  t h e  i n t e r e s t s  o f  n o n p r o l i f e r a t i o n ,  o the r  nat ions would 
be encouraged t o  f o l l o w  the  same course. As i t  turned out ,  o ther  nat ions took 
a  ser ious look  a t  a l t e r n a t i v e s ,  and were w i l l i n g  t o  consider  v a r i a t i o n s  more 
s u i t a b l e  f o r  c o n t r o l  o f  p r o l i f e r a t i o n ;  however, they  were u n w i l l i n g  t o  cancel 
any o f  t h e i r  bas ic  p lans f o r  reac tors  o r  f u e l  reprocessing. Apparent ly t he  
r o l e  o f  t he  U.S. as an exemplar had been overstated,  because o ther  na t ions  
obviously  base t h e i r  programs t o  supplement t h e i r  energy resources on t h e i r  own 
perceived needs. 

The s t a f f  t he re fo re  concludes (1) t h a t  safeguards problems f o r  an i n d i v i d u a l  
f a c i l i t y  l i k e  CRBR are  manageable, and (2) t h a t  t he  impact o f  CRBR as an example 
lead ing  t o  f o r e i g n  weapons p r o l i f e r a t i o n  would be minimal. 

12.9 A l t e r n a t i v e s  

12.9.1 Energy Sources 

MIL-2a--Purpose o f  t he  CRBR: The comments appear t o  ignore the  purpose o f  t he  
CRBRP, which i s  t o  demonstrate the  a b i l i t y  o f  an LMFBR power p l a n t  t o  meet cer- 
t a i n  ob jec t i ves  s p e c i f i e d  under DOE'S LMFBR Program (see Chapters 1 and 8 o f  
t h i s  supplement). Obviously, no a l t e r n a t i v e  such as coal o r  so la r  energy o r  
conservat ion can demonstrate t h e  opera t ion  o f  an LMFBR power p lan t .  

12.9.2 S i tes  

DOE-P through V--Site Select ion:  The s t a f f  concurs w i t h  and has made most o f  
t h e  changes i n  t e x t  suggested by those comments. 

UCS-5--Accident Consequences a t  A l t e r n a t i v e s  S i tes :  Analyses o f  pos tu la ted  
D lan t  acc ident  conseauences fo r  each D ~ O D O S ~ ~  a l t e r n a t e  s i t e  are no t  c a l l e d  f o r  
by the  Commission's Regulatory Guide 4.7' o r  i t s  Environmental Standard Review 
Plan (NUREG-0555). The s t a f f  does not  be l i eve  such analyses are necessary i n  
view o f  i t s  assessment t h a t  acc ident  r i s k s  a t  the  CRBRP can be made acceptably 
low (see Sect ion 7 . 1  and Appendix J). 

Se lec t ion  o f  t he  "best  a v a i l a b l e  s i t e "  i s  no t  requ i red  by NEPA o r  t he  NRC. CEQ 
regu la t ions  (40 CFR 1502.14) s t a t e  t h a t  agencies s h a l l  " r i go rous l y  explore and 
o b j e c t i v e l y  evaluate a1 1  reasonable a1 t e r n a t i  ves ," and NRC' s  proposed r u l e  on 



a l t e r n a t e  s i t e s  (see Appendix K) c a l l s  f o r  s e l e c t i o n  o f  t h e  proposed s i t e  from 
among t h e  b e s t  t h a t  cou ld  reasonably be found. 

Al though t h e  most remote s i t e  may imply t h e  "best" p r o t e c t i o n  o f  t he  pub l i c ,  
p r o t e c t i v e  fea tures  inc luded i n  t he  p l a n t  des ign make the  s e l e c t i o n  o f  a  remote 
s i t e  unnecessary. 

12.9.2.4 A l t e r n a t i v e  New S i t e s  i n  t he  TVA Serv ice Area 

DOE-R--Table A9.1: Table A9.1 has been changed t o  i nc lude  E l k  River .  

NRDC-47-- Meet ing t h e  Timing Object ive:  The s t a f f ' s  p o s i t i o n  i s  t h a t  i t  i s  
r e l a t i v e  whether an a l t e r n a t i v e  would permi t  t h e  p r o j e c t  t o  meet i t s  objec- 
t i v e s .  Therefore, the  s t a f f  be l ieves  t h a t  t h e  a b i l i t y  o f  t he  p r o j e c t  t o  meet 
t h e  t i m i n g  o b j e c t i v e  a t  an a l t e r n a t i v e  s i t e  i s  a  l o g i c a l  cons idera t ion .  

NRDC-48--Choice o f  Review Option: Under t he  proposed r u l e  f o r  rev iew o f  
a l t e r n a t i v e  s i t e s  (see Appendix K), an app l i can t  may choose e i t h e r  o f  two s i t e  
s e l e c t i o n  methods i d e n t i f i e d  i n  Sect ion V I .  "The general r a t i o n a l e  f o r  t h e  
produc t -o r ien ted  approach," as s ta ted  i n  D.4 on page K-5, " i s  t h a t  candidate 
s i t e s  t h a t  pass a l l  o f  t h e  proposed th resho ld  standards would be u n l i k e l y  t o  
have subs tan t i a l ,  u n i d e n t i f i e d ,  adverse environmental impacts." On t h a t  bas is ,  
and cons ider ing  t h a t  TVA screened more than 100 p o t e n t i a l  s i t e s  i n  determin ing 
i t s  s l a t e  o f  candidate s i t e s ,  t he  s t a f f  be l ieves  i t  i s  h i g h l y  u n l i k e l y  t h a t  any 
s u b s t a n t i a l l y  b e t t e r  s i t e s  were overlooked. 

NRDC-49--Further Endangerment t o  Threatened o r  Endangered Species: The app l i can ts  
have concluded t h a t  t h e r e  would be no f u r t h e r  endangering o f  Fede ra l l y  l i s t e d  
threatened o r  endangered p l a n t  o r  animal species. The s t a f f  has reviewed the  
app l i can ts '  da ta  and performed a  b i o l o g i c a l  assessment t h a t  concurred w i t h  t h i s  
conclusion. The F i sh  and W i l d l i f e  Serv ice reviewed t h a t  s t a f f ' s  assessment and 
determined t h a t  cons t ruc t i on  and opera t ion  a t  t he  CRBR s i t e  would n o t  a f f e c t  
any l i s t e d  species (Appendix B). 

The s t a f f  has concluded t h a t  t h e  CRBR p r o j e c t  would n o t  a f f e c t  t h e  f o u r  s ta te -  
1  i s ted  endangered o r  threatened b i r d  species (Sect ion 2.7.1.2.2). 

NRDC-50--Threshold C r i t e r i a :  The s t a f f  has i n d i c a t e d  i n  Sec t ion  9.2.4.1 t h e  
sources o f  i t s  data f o r  t h e  a l t e r n a t i v e  s i t e  analyses, i n c l u d i n g  NRC envi ron-  
mental statements. The s t a f f  be l i eves  t h a t  t he  reconnaissance-revel data pro- 
v ided by t h e  app l i can ts  was s u f f i c i e n t  t o  support  t he  app l i can ts '  analyses 
necessary t o  reach reasoned conclus ions p e r t a i n i n g  t o  the  s e l e c t i o n  o f  t he  
appl i c a n t s l  candidate s i t e s .  I n  add i t i on ,  t he  s t a f f ' s  own rev iew o f  t he  candi-  
date s i t e s  and th resho ld  c r i t e r i a  concurred w i t h  the  app l i can ts '  s e l e c t i o n  o f  
t h e  candidate s i t e s .  

Based on reconnaissance-level i n fo rma t i on  f o r  t he  candidate s i t e s  and the  
s t a f f ' s  own b i o l o g i c a l  assessment f o r  t he  CRBR s i t e ,  t he  s t a f f  concludes t h a t  
t h e  issue o f  reexaminat ion o f  c r i t e r i o n  (2) (Endangered Species) f o r  candidate 
s i t e s  i s  n o t  needed. 

NRDC-51--Why Only Four S i t es :  The app l i can ts '  ER Sect ion 9 .2  and Appendix A 
p rov ided considerable i n fo rma t i on  about 11 new and two hook-on s i t e s  i n  t h e  TVA 
se rv i ce  area; t h i s  i n fo rma t i on  was used by the  s t a f f  i n  p repar ing  the  1977 FES. 



Recent ly,  t he  app l i can ts  have reexamined t h e  11 new s i t e s  p l u s  t he  Yel low Creek 
Nuclear P l a n t  s i t e  us ing  the  approach s e t  f o r t h  i n  NRC1s proposed r u l e  on 
a l t e r n a t i v e  s i t e s  (see Appendix K).  The r e s u l t s  o f  t h a t  e f f o r t  a re  documented 
i n  ER Appendix G. 

Whi le more than f o u r  o f  t he  above s i t e s  cou ld  have been inc luded i n  t he  f i n a l  
s l a t e  o f  candidate s i t e s ,  NRC1s proposed r u l e  does n o t  r e q u i r e  t h a t  more than 
f o u r  be considered i f  they are reasonably rep resen ta t i ve  o f  t h e  d i v e r s i t y  o f  
land  and water resources w i t h i n  t h e  reg ion  o f  i n t e r e s t .  The s t a f f  be l i eves  
t h a t  t h i s  i s  t r u e  o f  t he  f i v e  TVA candidate s i t e s  ( i n c l u d i n g  the  proposed 
C l i n c h  R iver  s i t e )  t h a t  were compared i n  Appendix L o f  t h e  D r a f t  Supplement. 

Sect ion VI.2.a o f  t he  proposed r u l e  does s ta te :  "one a l t e r n a t i v e  s i t e  must 
have t h e  same water source as the  proposed s i t e . "  However, t h i s  i s  n o t  a 
mandatory requirement f o r  t h i s  rev iew because t h e  r u l e  has n o t  been adopted y e t  
by t he  Commission. Furthermore, cons ider ing  another s i t e  on the  C l i n c h  R iver  
would probably  n o t  be produc t ive  inasmuch as none o f  t h e  p o t e n t i a l  s i t e s  on t h e  
C l i nch  R iver ,  except t he  proposed s i t e ,  emerged as a candidate from TVA's 
screening ana l ys i s  (see ER page G-12). 

12.9.2.5 Selected A l t e r n a t i v e  S i t e s  i n  t h e  TVA Serv ice  Area 

NRDC-52--Protection of S t r i p e d  Bass: Before ope ra t i on  o f  CRBR begins and a f t e r  
the  complet ion o f  s tud ies  on s t r i p e d  bass, as s p e c i f i e d  i n  t he  NPDES permi t ,  a  
de termina t ion  w i l l  be made as t o  t h e  necess i ty  t o  1 i m i t  t h e  thermal d ischarge 
o f  CRBR f o r  t he  p r o t e c t i o n  o f  s t r i p e d  bass d u r i n g  h i g h  ambient r i v e r  temperature 
and extended no-f low cond i t ions .  A t  t h a t  t ime,  procedures t o  a l l e v i a t e  any 
poss ib le  thermal losses as a r e s u l t  o f  CRBR ope ra t i on  w i l l  be establ ished.  

The s t a f f  has examined the  l i m i t a t i o n s  and requirements imposed by the  NPDES 
pe rm i t  and concurs w i t h  EPA t h a t  they  a r e  adequate. The NPDES permi t  does n o t  
address the  p r o t e c t i o n  of endangered f reshwater  mussels because t h e  s t a f f  and 
t h e  FWS have concluded t h a t  t h e  p o t e n t i a l  f o r  a  s i g n i f i c a n t  impact t o  t h i s  
group o f  organisms i s  inconsequent ia l .  

NRDC-53--Cleared TVA s i t e s :  I n  t h e  D r a f t  Supplement, t h e  s t a f f  has considered 
t h e  environmental advantages o f  s i t i n g  t h e  CRBR p l a n t  on an a l ready c lea red  
s i t e  (Appendix L, sec t ion-1 ,  TVA s i t e s ) .  I n  a d d i t i o n  t h e  s t a f f  i n -  Sec t ion  
9.2.5 o f  D r a f t  Supplement wished t o  merely p o i n t  o u t  t h a t  because t h i s  proposed 
CRBRP s i t e  i s  zoned f o r  i n d u s t r i a l  use, any f u t u r e  development o f  t h i s  s i t e  
would most l i k e l y  cause some o f  t h e  same c o n s t r u c t i o n  impacts t h a t  would be 
a t t r i b u t a b l e  t o  t h e  CRBRP. For a d iscuss ion  o f  thermal and r a d i o l o g i c a l  impacts, 
see Sect ions 5.3.2 and 5.7. 

NRDC-54--Cost Estimates: The app l i can ts  contend t h a t  cons t ruc t i on  i n  p lace  a t  
H a r t s v i l l e .  Phipps Bend, and Yel low Creek i s  n o t  app l i cab le  t o  t h e  breeder 
design and-consequently- the  recent  avai  1  ab i  1  i ty  o f '  these s i t e s  does n o t  pos i -  
t i v e l y  a f f e c t  t h e i r  c o s t  comparison w i t h  t h e  C l i nch  R ive r  s i t e .  Fur ther ,  t h e  
s t a f f  notes t h a t  t he  preponderance o f  t h e  incremental  cos t ,  as i n d i c a t e d  i n  
Table A9.3, i s  a t t r i b u t a b l e  t o  delay,  which should r e s u l t  regard less o f  t he  
s ta tus  o f  these s i t e s .  

Table 9.4 i n  t h e  February 1977 FES d e t a i l e d  cos t  d i f f e r e n c e s  between C l i nch  
R ive r  and a l t e r n a t i v e  p l a n t  designs (hook-on p lan ts ) .  A l l  TVA a l t e r n a t i v e s  



being considered i n  Table A9.3 represent  a  common design and, w i t h  the  poss ib le  
except ion o f  s i t e  p repara t ion ,  no cos t  d i f ferences e x i s t  w i t h  respect  t o  t he  
types o f  cos ts  de l ineated i n  Table A9.4. The c o s t  elements i n  Table A9.3 
represent incremental costs a t t r i b u t a b l e  t o  delay and the  need t o  re-do work 
t h a t  has a l ready been done a t  the  C l i nch  River  s i t e .  These costs are p r i n c i -  
p a l l y  t ime dependent and are  l a r g e l y  i n v a r i a b l e  w i t h  respect  t o  t he  a l t e r n a t i v e  
s i t e s  under review. Consequently, t he  s t a f f  does no t  be l i eve  t h a t  s i t e - s p e c i f i c  
cos t  est imates would c o n t r i b u t e  s i g n i f i c a n t l y  t o  the  conclusions t o  be drawn 
from the cos t  data. 

NRDC-56--Sites Reserved f o r  Commercial P lants:  The s t a f f ' s  understanding i s  
t h a t  TVA o f fe red  the  proposed C l i nch  R iver  s i t e  du r ing  the  1972-74 t ime ~ e r i o d  . . 
because the  s i t e  was considered s a t i s f a c t o r y  f o r  t he  IMFBR demonstration' p l a n t  
and because i t  met the  TVA new-site c r i t e r i a .  The c r i t e r i a  are i d e n t i f i e d  on 
page 9-2 o f  t h e  FES as fo l lows:  "The s i t e  should be a v a i l a b l e  immediately; and 
the  s i t e  should be one which i s  n o t  expected t o  be used f o r  a  commercial 
generat ing p l a n t  i n  the  near fu tu re . "  

There has been no i n d i c a t i o n  from the  app l icants  t h a t  TVA intends t o  modify t he  
above c r i t e r i a ;  however, t he  app l i can ts  have gone beyond those c r i t e r i a  (ER 
Appendix G) i n  consider ing a l t e r n a t i v e  s i t e s  i n  accordance w i t h  the  NRC1s 
proposed a l t e r n a t i v e  s i t e s  r u l e .  

NRDC-82--Research Costs: The second sentence on page 9-10 o f  t he  supplement 
(Sect ion 9.2.5) has been rev i sed  t o  read: "The s t a f f  does not  f e e l  i t  can 
de r i ve  a  meaningful independent est imate i n  t h i s  instance because o f  a  number 
o f  d i f fe rences between t h e  breeder reac to r  and the  l i g h t  water reac to r  techno- 
l og ies  f o r  which the  CONCEPT code i s  app l icab le . "  The est imate o f  research and 
development cos ts  repor ted  i n  Sect ion 10.4.1.3 and Table A10.3 was prov ided by 
the  app l i can t  and has a  h igh  l e v e l  o f  c e r t a i n t y  because the  b u l k  o f  these cos ts  
have, a1 ready been spent. 

12.9.2.6 A l t e r n a t i v e  TVA S i t e s  Outside I t s  Serv ice Area and A l t e r n a t i v e  DOE 
S i t e s  

DOE-W--Plant Revenues: The s t a f f ' s  est imate f o r  p l a n t  revenues o f  $350 m i l l i o n  
(year o f  expenditure d o l l a r s )  i s  based on the  1981 average cos t  o f  coal i n  t he  
East South Centra l  reg ion  (170.4C/106 Btu) escalated a t  8% per  year,  assuming 
an average p l a n t  heat r a t e  o f  11,000 Btu/kWh. Given TVA1s pro jec ted  reserve 
margins, t he  h igh  p ropo r t i on  o f  i t s  capac i ty  dependent on coa l ,  and the  f a c t  
t h a t  the  CRBR i s  p ro jec ted  t o  perform i n  a  base load mode, t he  s t a f f  contends 
t h a t  i t i s  reasonable and conservat ive t o  assume t h a t  s u b s t i t u t i o n  would be 
p r i m a r i l y  from TVA's average-cost coal u n i t s  r a t h e r  than from i t s  more c o s t l y  
margi nal u n i t s .  

The s t a f f ' s  est imate o f  revenues a t  t he  Hanford s i t e  ($1097 m i l l i o n )  assumes 
the  breeder reac to r  would d isp lace equal p o r t i o n s  o f  coal -  and o i l - f i r e d  
energy. 1981 average cos ts  f o r  coal and o i l  i n  t he  P a c i f i c  reg ion  were 
121.0C/106 Btu and 662.6C/106 Btu, respec t i ve l y .  These costs were adjusted 
based on an 11,000 Btu/kWh p l a n t  heat r a t e  and 8% per  year  esca la t ion  i n  f u e l  
p r ices .  The displacement o f  o i l  i s  p red ica ted  on low hydro energy i n  t he  
region. The s t a f f  acknowledges t h a t  i f  hydro cond i t ions  are  b e t t e r ,  t he  l i k e -  
l i hood  o f  such a  heavy r e l i a n c e  on o i l  i s  reduced and revenues would be lower. 
The s t a f f ,  however, be l ieves  t h a t  i t s  assumptions are  reasonable and t h a t  they 



can be viewed as conservat ive i n  t he  comparison o f  costs a t  t h e  Hanford and 
C l i nch  River  s i t e s  (Table A9.4). 

i 

DOE-X--Water Supply Costs: The s t a f f  has rev ised Table A9.4 t o  inc lude the  
incremental costs f o r  t he  water supply l i n e  a t  t he  Hanford and Idaho s i t e s .  
Techn ica l l y ,  t h i s  adjustment a l so  impacts the  c a l c u l a t i o n s  i n  Table A9.5 f o r  

1 

i 
bo th  these s i t e s .  However, i t s  e f f e c t  on these values i s  inconsequent ia l  and I 

thus no changes have been made. 

NRDC-57--Site I s o l a t i o n  Factors: For t he  readers'  convenience, Table 9.5 o f  
t he  FES was re ta ined,  and i t  has been f u r t h e r  updated by no ta t i ons  i n  Sect ion 
9.2.6 o f  t h i s  supplement. However, t he  s t a f f ' s  c u r r e n t  assessment o f  t h e  th ree  
DOE candidate a l t e r n a t i v e  s i t e s  i n  comparison w i t h  the  proposed C l i nch  R iver  
s i t e  i s  i n  Sect ion  2  o f  Appendix L  i n  t h i s  supplement. 

Contrary t o  the  NRDC comment t h a t  t h e  s t a f f ' s  c h a r a c t e r i z a t i o n  o f  atmospheric 
d i spe rs ion  and s i t e  i s o l a t i o n  f a c t o r s  c o n s t i t u t e s  a  m isapp l i ca t i on  o f  t h e  pro- 
posed a l t e r n a t i v e  s i t e s  r u l e ,  t h e  r u l e  does no t  r e q u i r e  t h a t  e i t h e r  f a c t o r  be 
considered, except t h a t  each candidate s i t e  used i n  the  subsequent comparison 
o f  a l t e r n a t i v e s  under the  method s p e c i f i e d  i n  V1. l .b must meet th resho ld  
c r i t e r i a  VI.2.b(7) and (8). For a d d i t i o n a l  d iscuss ion  o f  these fac to rs ,  see 
the  s t a f f ' s  responses t o  t h e  NRDC comments on Appendix L, s p e c i f i c a l l y  NRDC-147 
concerning meteorology and NRDC-150 concerning popu la t ion  dens i t y  a t  Hanford 
versus C l i nch  River.  

NRDC-58--Uti l i t ies P a r t i c i p a t i o n :  The term " p a r t i c i p a t e  ex tens ive ly "  means t o  
take  a  major r o l e  i n  t he  engineering, cons t ruc t ion ,  and opera t ion  o f  t h e  LMFBR 
demonstration p l a n t .  To prov ide  the  u t i l i t y  environment i n  which t h i s  p l a n t  i s  
t o  achieve i t s  ob jec t ives ,  some u t i l i t y  o r  group o f  u t i l i t i e s  must a l l o w  t h e  
p l a n t  t o  be in terconnected w i t h  t h e i r  power system. The app l icants  have r e c e n t l y  
rea f f i rmed  t h a t  t he  u t i l i t y  groups t h a t  could p rov ide  f o r  such opera t ion  a t . t h e  
Hanford, Idaho, o r  Savannah R iver  a l t e r n a t i v e  s i t e s  are  no t  i n  a  p o s i t i o n  t o  do 
so (see ER Appendix F, Sect ions 2.1.1.13, 2.1.2.13 and 2.1.3.13; l e t t e r s  from 
the  u t i l i t y  groups t o  t h a t  e f f e c t  are inc luded among the  e x h i b i t s  f o r  Appendix F). 

NRDC-59--Schedule Impacts: The phrase " today 's  regu la to ry  cl imate1'  should have 
read " today 's  p o l i t i c a l  c l imate. ' '  The comment i s  c e r t a i n l y  c o r r e c t  i n  n o t i n g  
t h a t  e f f o r t s  have been made t o  acce lera te  t h e  CRBR l i c e n s i n g  process. However, 
t h e  s t a f f ' s  previous est imate o f  a  27-month delay f o r  moving t o  an a l t e r n a t i v e  
s i t e  was o p t i m i s t i c a l l y  based on the  assumption t h a t  t he  u t i l i t y  e n t i t i e s  i n  t h e  
v i c i n i t y  o f  t h e  new s i t e  and t h e  Congress would g i v e  p r i o r i t y  to ' imp lement ing  
t h e  necessary arrangements and l e g i s l a t i o n  (FES page 9-15, t h i r d  paragraph). 
Today, t he  s t a f f  be l ieves  t h a t  assumption i s  l ess  c e r t a i n  i n  view o f  t he  many 
demands upon the  Congress t o  deal w i t h  cu r ren t  economic and i n t e r n a t i o n a l  problems 

NRDC-60--Hanford Revenues: The s t a f f  be l ieves  the  use o f  conservat ive assump- 
t i o n s  i n  es t ima t ing  revenues a t  t h e  Hanford s i t e  i s  cons i s ten t  w i t h  recent  
d e f e r r a l s  a t  WPPSS (see DOE-W above a1 so). 

NRDC-62--Radiological Risks: Changes i n  CRBRP design s ince 1977 have p r i m a r i l y  
served t o  reduce the  r i s k s  from CRBRP, and the  con t i nu ing  research on and deve- 
lopment o f  LMFBRs i n  the  i n t e r i m  have served t o  reduce the  unce r ta in t i es  i n  
CRBRP acc ident  r i s k s ;  n e i t h e r  c a l l s  f o r  changes i n  Sect ion  9.2.6.4. 



As repor ted  i n  NUREG-0786, t h e  s t a f f  has determined t h a t  t he  C l i nch  R iver  s i t e  
i s  s u i t a b l e  f o r  a reac to r  l i k e  t he  CRBRP. Although the  DOE (prev ious ly  ERDA) 
s i t e s  p rov ide  no t i ceab l y  more remote l oca t i ons ,  because t h e  o b j e c t i v e  o f  t h e  
CRBR i s  t o  demonstrate t h e  opera t ion  o f  an LMFBR c e n t r a l  s t a t i o n  e l e c t r i c  power 
p l a n t  i n  a u t i l i t y  environment, a s i t e  such as t h e  C l i nch  R iver  s i t e  i s  more 
s u i t a b l e  f o r  meeting the  ob jec t i ve .  

12 i9.2.7 Conclusion 

NRDC-61--Benefits o f  LMFBR Program: The s t a f f ' s  conclus ion i n  t h e  FES supple- 
ment t h a t  any delay would r e s u l t  i n  reduced b e n e f i t s  o f  t he  LMFBR program i s  
based on pr&ent-worth considerat ions.  The b e n e f i t s  , which a re  p r i n c i p a l  l y  of 
an in fo rmat iona l  and research and development nature, w i l l  be reduced because 
they a re  sub jec t  t o  a r e a l  d iscount  ra te .  

As a p a r t  o f  the  C l i nch  R iver  exemption request,  t h e  app l i can t  has addressed 
the  issues of improvements i n  design t h a t  cou ld  accompany such a delay. The 
app l i can t  argued t h a t  t,he design has a l ready been f i n e  tuned and t h a t  f u r t h e r  
e f f o r t  i n  these areas would be e s s e n t i a l l y  wastefu l  and nonproductive. 

The basis f o r  the  s t a f f ' s  conc lus ion  t h a t  t h e  Hanford, TNEL, and Savannah River  
s i t e s  a re  no t  s u b s t a n t i a l l y  b e t t e r  than C l i nch  R iver  i s  provided i n  Appendix L, 

12.9.4 Benef i t-Cost  Comparison 

NRDC-63--Improved A1 t e r n a t i v e  Designs: Since 1977 approximately $ 1  b i  11 i o n  ( i n  
year  of expendi ture do1 l a r s )  has been spent on design, t e s t i n g ,  and procurement 
f o r  t h e  C l i nch  R iver  p l a n t ;  l i t t l e  o r  no funds o r  e f f o r t  has been expended on 
t h e  a l t e r n a t i v e  designs. Consequently, f rom today 's  perspect ive,  the  r e a l  
economic c o s t  ( to-go cos t )  of C l i nch  R iver  has decreased r e l a t i v e  t o  t h e  
a l t e r n a t i v e s .  I t  i s  f o r  t h i s  reason t h a t  t h e  FES supplement concluded t h a t  
t he re  has been "...no improvement i n  t he  rank ing  o f  these a l t e r n a t i v e s . "  

12.10 Eva lua t ion  o f  the  Proposed Ac t i on  - 
12.10.1 Unavoidable Adverse Environmental Impacts 

12.10.1.1 A b i o t i c  E f f e c t s  

NRDC-64--Land Use: The s t a f f  be l ieves  t h e  proper  assessment has been made i n  
t h i s  sect ion.  For f u r t h e r  s t a f f  response t o  t h i s  issue, t h e  response t o  NRDC-26. 

NRDC-65--Water: The s t a f f  found no unavoidable adverse impact associated w i t h  
blowdown o r  thermal plume. 

NRDC-66--Compensation f o r  Local Communities: The s t a f f  d i d  n o t  consider  t h e  
e f f e c t s  o f  PL 81-874 i n  o rder  t o  make t h e  ana l ys i s  of l o c a l  revenues conserva- 
t i v e .  PL 81-874 i s  being considered f o r  mod i f>ca t ion  by t h e  Congress; t he  
s t a f f  has no i n s i g h t  i n t o  t he  f u t u r e  o f  t he  program. The words "add i t i ona l  
compensation" a re  meant t o  imply a range of bene f i t s  n o t  necessa r i l y  l i m i t e d  t o  
a d d i t i o n a l  revenues. 



12.10.1.2 B i o t i c  E f fec ts  

NRDC-67--Terrestrial E f fec ts :  The s t a f f ' s  assessment inc luded the  determinat ion 
t h a t  no ra re ,  unique, o r  endangered o r  threatened b i o t a  would be a f f e c t e d  by 
cons t ruc t i on  o r  operat ional  a c t i v i t i e s  a t  t he  CRBR s i t e ,  i n c l u d i n g  the  a d d i t i o n a l  
land requirements o u t l i n e d  i n  Sect ion 4.2.1. I n  add i t i on ,  t he  s t a f f  compared 
ons i te  t e r r e s t r i a l  resources w i t h  those near t he  s i t e  and concluded t h a t  they 
were comparable. Thus, the  s t a f f  determined t h a t  the  loss  o f  t e r r e s t r i a l  
h a b i t a t  on s i t e  (Sect ion 4.4) was not  envi ronmental ly  s i g n i f i c a n t  i n  terms o f  
t e r r e s t r i a l  resources. 

The value o f  1% (Sect ion 10.1.2.1) r e f e r s  t o  the t o t a l  a f f e c t e d  w i l d 1  i f e .  

NRDC-68--Aquatic: An area measurement r a t h e r  than a volume measurement t o  
descr ibe i n r i v e r  cons t ruc t i on - re la ted  impacts was used because the  former i s  a 
more meaningful d e s c r i p t i o n  o f  the ex ten t  o f  impact. The d is turbance o f  a 
l a rge  area o f  r i v e r  bottom by the removal o f  a g iven amount o f  ma te r i a l  would 
have a g rea te r  impact than the removal o f  t he  same amount o f  ma te r i a l  from a 
much smal ler  area o f  bottom. 

Dredging and f i l l i n g  w i l l  be temporary a c t i v i t i e s .  Studies by Cairnes e t  a l .  
(1971) have documented the p o t e n t i a l  o f  temporar i l y  d i s tu rbed  substrates t o  be 
r a p i d l y  recolonized.  

12.10.1.3 Radio logical  E f f e c t s  I 
NRDC-71--Other E f fec ts :  See responses t o  NRDC comments i n  Sect ions 12.5.7, 
12.7, 12.12.0, and 12.12. J. 

12.10.2 Short-Term Use and Long-Term P r o d u c t i v i t y  

12.10.2.4 Decommissioning 

CEC-6--Decommissioning Plan: As s ta ted  i n  Sect ion 10.2.4.1 o f  t he  D r a f t  Supple- 
ment t o  t he  FES. NRC regu la t ions  and guidance on decommissionins are  being 
revised. The rev ised regu la t ions  mayWi nc l  ude requirements f o r  i r e 1  i m i  nary decom- 
miss ioning plans. The NRC has not ,  however, f i n a l i z e d  i t s  p o s i t i o n  on the  scope 
o f  such p re l im ina ry  decommissioning plans o r  whether p re l im ina ry  decommissioning 
p lans w i l l  be required. A proposed r e v i s i o n  t o  regu la t ions  on decommissioning i s  
scheduled t o  be publ ished i n  February 1983. A l l  app l icants ,  i n c l u d i n g  the  CRBRP 
appl i cants, w i  11 be requ i red  t o  comply w i t h  any regu la to ry  changes t h a t  r e q u i r e  
p re l im ina ry  decommissioning plans. Based on prev ious decommissioning experience 
and studies,  however, the s t a f f  does not  see any fea tu re  o f  t he  CRBRP t h a t  would 
prevent  decommissioning o f  the  f a c i l i t y  i n  an envi ronmental ly  acceptable manner. 

The NRC s t a f f  f e e l s  t h a t  i t  would no t  be prudent t o  e s t a b l i s h  spec ia l  requ i re -  
ments f o r  a p re l im ina ry  decommissioning p lan  submi t ta l  f o r  t he  CRBR alone, 
p r i o r  t o  developing guidance on the  content o f  such plans. As i nd i ca ted  i n  t h e  
quoted GAO recommendations, e a r l y  determinat ion o f  the  method t o  be used f o r  
decommissioning may reduce cleanup costs, avo id  delays i n  decommissioning, and 
enable Federal agencies t o  b e t t e r  est imate waste d isposal  requirements. These 
b e n e f i t s  may occur w i t h  the  development o f  p re l im ina ry  decommissioning p lans,  
b u t  a negat ive impact on the  sa fe ty  o f  a p l a n t  may a l so  occur i f  the  NRC 
p r e c i p i t o u s l y  imposes design changes t o  f a c i l i t a t e  decommissioning. 



The referenced GAO comments suggest s e l e c t i n g  a  p lan  now so t h a t  funding f o r  
decommissioning a  reac to r  can be accumulated dur ing  the  r e a c t o r ' s  use fu l  l i f e .  
Es tab l i sh ing  a  funding process i s  probably n o t  app l i cab le  f o r  t h e  Federa l l y  
owned CRBR, which w i l l  l i k e l y  i nvo l ve  app rop r ia t i on  o f  funds by Congress when 
they are  needed f o r  decommissioning. 

EPA-16--Deep Geologic Disposal: The s t a f f  agrees w i t h  EPA t h a t  poss ib le  deep 
geologic  disposal of some components i s  a  secondary impact. Data on t h e  cost ,  
a v a i l a b i l i t y ,  f e a s i b i l i t y ,  and environmental impact of such a  f a c i l i t y  are n o t  
a v a i l a b l e  because no deep geologic  d isposal  f a c i l i t y  has been selected. The 
NRC i s  r e v i s i n g  regu la to ry  requirements f o r  land d isposal  o f  r a d i o a c t i v e  wastes 
(10 CFR 61) t o  a l l ow  t h e  disposal o f  ma te r i a l  con ta in ing  smal l  q u a n t i t i e s  o f  
l o n g - l i v e d  rad ionuc l ides  such as niobium-94 and n icke l -59  i n  l i censed low- level  
waste b u r i a l  f a c i l i t i e s .  Therefore, a  deep geologic  d isposal  f a c i l i t y  may n o t  
be needed f o r  any reac to r  decommissioning wastes o r  may be needed f o r  a  smal ler  
q u a n t i t y  o f  waste than t h a t  i nd i ca ted  i n  t h e  D r a f t  Supplement t o  t h e  FES. 

GF-1--Decommissioning Costs: M r .  F lack discusses a  Bechtel  r e p o r t  on decommis- 
s ion ing  costs t h a t  was submitted t o  the  Pub l ic  Serv ice Commisson o f  Georgia. 
M r .  F lack grac ious ly  provided a  copy o f  a  Bechtel  Report* t o  t he  NRC by a  
l e t t e r  dated September 20, 1982 (G. F lack t o  P. Erickson).  M r .  F lack s t a t e d  
t h a t  t h e  Bechtel r e p o r t  i nd i ca ted  h igher  decommissioning costs than d i d  the  
D r a f t  Supplement. The f o l l o w i n g  i s  a  comparison o f  t he  cos ts  g iven i n  t he  
D r a f t  Supplement and those i n  the  Bechtel  repor t :  

Estimated Decommissioning Costs (1978 d o l l a r s )  
- - - - - -  - -  - 

D r a f t  Supplement Bechtel  Report, 
t o  FES f o r  CRBR: Hatch 1 and 2: 
PWR, 3500 M W t  BWR, 2436 M W t  

( s i n g l e - u n i t  cos t )  

SAFSTOR (100 y r )  $41.8 m i l l i o n  $29.8 m i  11 i o n  
DECON/Di smantl ement $33.3 m i l l i o n  $49.9 m i l l i o n  

There are some d i f f e rences  i n  t he  bases f o r  t h e  above c o s t  est imates. The FES 
d r a f t  supplement references a  PWR and the  Bechtel r e p o r t  a  BWR. The d r a f t  sup- 
plement does no t  inc lude the  cos t  o f  removal o f  nonradioact ive s t ruc tu res  as 
t h e i r  removal i s  n o t  an NRC requirement. The Bechtel r e p o r t  inc ludes the  cos t  
o f  removal o f  t he  nonradioact ive s t ruc tures .  There may a l s o  be o ther  d i f fe rences 
i n  t he  bases f o r  these two repo r t s  t h a t  would account f o r  t h e  cos t  d i f fe rences.  
The n e t  r e s u l t  o f  t h i s  p re l im ina ry  comparison o f  t h e  two repo r t s ,  however, does 
n o t  i n d i c a t e  a  need t o  increase t h e  s t a f f  est imate o f  t he  cos t  o f  decommission- 
i n g  t h e  CRBR. 

M r .  F lack mentions Bechtel est imates o f  $59.3 m i l l i o n  f o r  decommissioning by 
safe storage w i t h  de fer red  removal and $99.8 m i l l i o n  f o r  decommissioning by 
prompt removal (1978 d o l l a r s )  i n  h i s  September 20, 1982 l e t t e r .  These cos t  
f i g u r e s  are  t h e  t o t a l s  f o r  two u n i t s  (Hatch 1 and 2). M r .  F lack  a lso ,  mentions 

*"Decommissioning Study f o r  the  Edwin I. Hatch Nuclear Power Stat ion, ' '  January 
1979. 



escalated cos t  est imates o f  $110 b i l l i o n  and $817 m i l l i o n  i n  t he  Bechtel repor t .  
These esca la t i on  values simply r e f l e c t  an est imated l oss  i n  t he  value o f  d o l l a r s  
based on Bech te l ' s  p ro jec ted  i n f l a t i o n  r a t e  o f  6% per  year  compounded annual ly  
f o r  140 years f o r  t he  safe storage a l t e r n a t i v e  and 40 years f o r  t he  prompt 
removal a1 te rna t i ve .  

LRC-1, -2 and -3--Health E f fec ts :  Radiat ion p r o t e c t i o n  i s  concerned w i t h  the  
p r o t e c t i o n  o f  i n d i v i d u a l s ,  t h e i r  o f f s p r i n g ,  and mankind as a  whole, w h i l e  s t i l l  . 
a1 l o w i  ng the  b e n e f i c i a l  u t i  1  i z a t i o n  o f  rad ioac t i ve  mater ia ls .  10 CFR 20, which 
sets cond i t ions  and l i m i t a t i o n s  o f  rad ioac t i ve  mater ia ls ,  a l so  embodies the  
ALARA concept (10 CFR 20.1), which s ta tes  t h a t  l icensees, i n  a d d i t i o n  t o  com- 
p l y i n g  w i t h  the  r a d i a t i o n  exposure l i m i t s  s e t  f o r t h  i n  10 CFR 20.1, should make 
every reasonable e f f o r t  t o  main ta in  r a d i a t i o n  exposures t o  workers and the  pub- 
l i c  as f a r  below the  l i m i t s  reasonably achievable (ALARA). This i s  because i t 
i s  assumed, conservat ive ly ,  t h a t  any dose o f  r a d i a t i o n  may be harmful. (See 
a l so  the  response t o  SS-3 i n  Sect ion 12.5.7 and Sect ion 5.7.2.5 o f  t h e  supple- 
ment f o r  f u r t h e r  i n fo rma t ion  on the  r i s k s  from exposure t o  r a d i a t i o n . )  

LRC-4--Cleanup Costs: The environmental impacts o f  pos tu la ted  accidents are  
discussed i n  Sect ion 7  o f  t he  1977 FES and Sect ion 7  and Appendix J o f  t he  
D r a f t  Supplement t o  the  FES. Cleanup o f  contaminat ion produced by a  major acc i -  
dent would be considered p a r t  o f  acc ident  recovery costs. A f t e r  such cleanup, 
t he  reac to r  may be recondi t ioned f o r  operat ion o r  i t  may be decommissioned. 

MS-4--Primary Sodium A c t i v i t y  a t  Fermi 1: The Fermi 1 pr imary sodium a c t i v i t y  
has been analyzed and the  r e s u l t s  repor ted i n  a  l e t t e r  from E. L. Alexanderson, 
PRDC, t o  A. Giambusso, NRC, dated ~ a y  30, 1975. The f o l l o w i n g  i s  a  summary o f  
t he  est imated a c t i v i t y  i n  microcur ies per  cubic cent imeter f o r  each rad ionuc l i de  
as o f  t h a t  date: 

sodi um-22 
2.6-year h a l f  l i f e  6.82 x  pCi/cc 

s t r o n t i  um-90 
29-year ha1 f 1  i f e  3.41 x  pCi/cc 

p lutonium no detectable p lutonium I 
The t o t a l  amount o f  res idua l  pr imary sodium i n  systems a t  Fermi 1 was est imated 
by the  l i censee t o  be 345 gal lons,  o r  about 2760 pounds (Fermi 1 F i r s t  Quar te r  
Report, 1974). As o f  May 30, 1975, the  t o t a l  quan t i t y  o f  r a d i o a c t i v i t y  i n  t he  
res idua l  sodium was, there fore ,  1.02 x  cur ies ,  based on the  above rad io-  
nuc l i de  concentrat ions.  Because two h a l f - l i f e  per iods have occurred s ince May 
1975 f o r  sodium-22, i t s  concentrat ion would be reduced by a  f a c t o r  o f  4. The 
r e s u l t a n t  q u a n t i t y  o f  rad ionuc l ides  i n  t he  Fermi 1 primary system res idua l  
sodium would be 3.57 x  cu r ies  t o t a l  as o f  October 1982. The 3.6 m i  11 i- 
c u r i e s  o f  a c t i v i t y  i n  t he  res idua l  pr imary sodium a t  Fermi 1 does no t  represent  
a  ser ious d isposal  problem because the  p o t e n t i a l  r a d i a t i o n  exposure t o  workers 
from the  sodium would be a  few m i l l i r e m s  per  hour. The pr imary system a t  
Fermi 1 i s  maintained under s l i g h t  pressure w i t h  carbon d iox ide.  The carbon 
d iox ide  s lowly  passivates the  res idua l  sodium by conver t ing  i t  t o  sodium 
carbonate. 



NRDC-72--I1Unacceptabl el' Impacts: The term "unacceptabl el' i s used i n  the  f o l -  
lowina sentence: "On the  basis  of environmental r e ~ o r t s  and assessments o f  
decommissioning ac t ions  accomplished t o  date no unacceptable impacts have 
r e s u l t e d  from decommission~ing. I' I n  t h i s  sect ion,  t h i s  sentence means t h a t ,  t o  
date, 1  icensee decommissioning plans and environmental repo r t s  e i t h e r  have- been 
accepted as proposed o r  accepted a f t e r  m o d i f i c a t i o n  t o  meet NRC requirements. 
One requirement imposed by the  s t a f f  on several l icensees i s  the  c r i t e r i o n  f o r  
releases t o  u n r e s t r i c t e d  access, as discussed i n  Sect ion 10.2.4.2 o f  t he  D r a f t  
Supplement t o  the FES. 

NRDC-73: --Decommissioning A1 te rna t ives :  I f  a  1  icensee chooses safe storage as 
p a r t  o f  the  decommissioning p lan,  t he  s t a f f  requ i res  the  l i censee t o  submit 
d e t a i l e d  Technical Spec i f i ca t i ons  and sa fe ty  analyses t o  ensure t h a t  adequate 
prov is ions  have been made f o r  access con t ro l  t o  r a d i o a c t i v e  areas, r a d i a t i o n  
moni tor ing,  environmental moni tor ing,  maintenance o f  t he  f a c i l i t y ,  c o n t r o l  o f  
res idua l  r a d i o a c t i v i t y ,  and repo r t i ng  t o  the  NRC. I n  add i t i on ,  t he  NRC con- 
ducts p e r i o d i c  inspect ions a t  t he  f a c i l i t y .  The removal o f  f u e l  assemblies i s  
considered p a r t  o f  reac to r  operat ions, no t  decommissioning. 

NRDC-74--Exposure Model: The exposure model i s  u t i l i z e d  as fo l lows:  I f  the  
maximum exposure l e v e l  permi t ted  i s  5  pR/hr and i t  i s  assumed t h a t  an i n d i v i d u a l  
stays i n  t h a t  exact  spot f o r  2000 hours each year,  t he  t o t a l  exposure the  
i n d i v i d u a l  would rece ive  i s  2000 x  5  x  R/yr = 1 x R/yr = 10 mR/yr. 
The f i g u r e  o f  2000 hours i s  a  reasonable est imate o f  t h e  amount o f  t ime a  
worker would spend on the  job  i n  1 year, assuming a 40-hour week and 50 working 
weeks a  year.  The 10 mR/hr exposure assumed i s  conservat ive because i t i s  
u n l i k e l y  t h a t  an i n d i v i d u a l  i n  any work environment would spend a1 1  h i s  working 
hours i n  any one spot  i n  a  f a c i l i t y  f o r  an e n t i r e  year. The l i k e l i h o o d  o f  an 
i n d i v i d u a l ' s  remaining i n  one spot  year  a f t e r  year t o  accumulate a d d i t i o n a l  
exposure a t  the  maximum r a t e  i s  even more remote. I n  a d d i t i o n  t o  t h e  5  pR/hr 
l i m i t  f o r  gamma r a d i a t i o n ,  l icensees have been requ i red  t o  comply w i t h  the  sur- 
face contaminat ion l i m i t s  o f  Regulatory Guide 1.86. The number o f  i n d i v i d u a l s  
p o t e n t i a l l y  exposed t o  the  res idua l  r a d i a t i o n  from a  decommissioned reac to r  
f a c i l  i t y  i s  very small because the  res idua l  a c t i v i t y  would l a r g e l y  be conf ined 
t o  the  reac to r  containment b u i l d i n g  and adjacent bu i l d ings .  The a c t i v a t i o n  
products, f o l l ow ing  d ismant l ing  f o r  instance, would p r i m a r i l y  be conf ined t o  
the  remaining reac to r  s h i e l d  s t ruc tu re  a f t e r  removal o f  t he  reac to r  vessel and 
sh ie ld ing  mater ia l .  

I n  response t o  quest ions on long-1 i ved  radionucl  ides,  t h e  appl i c a n t s  have e s t i -  
mated the  maximum exposure ra tes  from niobium-94 and n ickel -59 t o  be 2.2 rems/hr 
and 9  mrems/hr respec t i ve l y  (see Supplemental Responses t o  the  18 th  Set o f  I n t e r -  
rogator ies ,  August 6, 1982). These values NUREG/CR-0130. It may be poss ib le  
t o  measure the  amount o f  each o f  these radionucl ides a t  the  end o f  a  long-term 
safe-storage per iod  i f  the  gamma emissions from cobalt-60 are  s u f f i c i e n t l y  
reduced. The gamma exposure from cobalt-60 i n  the  reac to r  vessel immediately 
a f t e r  reac to r  shutdown i s  more than 10,000 times h igher  than the  exposure from 
the  above l ong - l i ved  isotopes. This prevents any measurement o f  t he  q u a n t i t i e s  
of these isotopes a t  t h a t  time. The amount o f  l ong - l i ved  isotopes would be 
reevaluated a t  t he  end o f  the  safe-storage per iod  on the  bas is  o f  d i r e c t  rad ia -  
t i o n  measurements, radiochemi ca l  ana lys is ,  o r  r e c a l c u l a t i o n  based on ac tua l  
t o t a l  i n teg ra ted  neutron f 1  ux i n  the  reac tor  vessel. 



NRDC-75--Entombment Periods: The Hallam, Bonus, and Piqua reac tors  were entombed 
w i t h  entombment d e s i g n - l i f e  per iods o f  100 t o  140 years. Therefore, a 100- t o  
150-year entombment pe r iod  i s  n o t  unreasonable. Fuel assemblies would be removed 
from the  r e a c t o r  core a t  t he  end o f  a r e a c t o r ' s  opera t iona l  l i f e  as p a r t  o f  
operat ions,  no t  decommissioning. Because o f  the  res idua l  r a d i o a c t i v i t y  a t  t h e  
s i t e ,  access c o n t r o l  would be requ i red  b u t  "safeguarding," which r e l a t e s  t o  pre- 
vent ing  the  t h e f t  o f  f u e l ,  would n o t  be a requirement a f t e r  t h a t  f u e l  i s  removed 
from the  s i t e .  

The s t a f f  agrees t h a t  no "deep geologic  disposal f a c i  1 i t y "  c u r r e n t l y  e x i s t s  
(see a l s o  the  response t o  EPA-16 above). 

NRDC-76--Security Costs: The cos t  est imates given i n  Sect ion 10.2.4.5 were 
obtained from NUREG/CR-0130 and NUREG-0586. These costs inc lude the  cos t  o f  
waste b u r i a l  fees t h a t ,  i n  t u rn ,  inc lude the  costs o f  cont inued s e c u r i t y  a t  
low- level  waste b u r i a l  s i t e s .  These costs are described i n  more d e t a i l  i n  
NUREG/CR-0130. 

There i s  no s p e c i f i c  l e v e l  o f  exposure designated as as low as i s  reasonably 
achievable (ALARA). The s t a f f  w i l l  review the  procedures, equipment, and 
techniques proposed by a l i censee i n  the  decommissioning p lan.  The s t a f f  w i l l  
then concur i n  t he  p lan  o r  r e q u i r e  a l t e r n a t i v e  methods t o  ensure t h a t  exposures 
are  maintained ALARA. Improvements i n  technology, remote handl ing, and i n s t r u -  
mentat ion may change what the  s t a f f  today considers ALARA. 

NRDC-77--Fermi 1 Shutdown: Fermi 1 was no t  shut down as a r e s u l t  o f  reac to r  
f a i l u r e .  The reac to r  was repai red,  t he  pr imary system decontaminated, and t h e  
reac to r  re tu rned t o  fu l l -power  opera t ion  (200 MWt)  a f t e r  the  October 5, 1966 
fue l -me l t i ng  i nc iden t .  For a d d i t i o n a l  in fo rmat ion  on the  Fermi 1 accident ,  see 
the  response t o  SC-7 below. The t o t a l  occupational exposure received du r ing  
Fermi 1 decommissioning operat ions was 25.9 person-rems. 

NRDC-78--Fermi 1 Primary Sodium: Discussions w i t h  Fermi 1 personnel i n d i c a t e  
t h a t  Detr0f . t  Edison ( the  Fermi 1 l icensee) w i l l  begin shipping pr imarv sodium 
t o  t h e  DOE Oak R i d g e - s i t e  w i t h i n  one y e a r - f o r  use i n  the  c k ~ ~ - ~ r o ~ r a m  

NRDC-79--Cost Bounds: A t  t h i s  stage o f  the  l i c e n s i n g  process, the  s t a f f  con- 
s ide rs  i t  necessary on l y  t o  bound the  costs o f  decommissioning, no t  t o  determine 
the  l e a s t  c o s t l y  option: The s t a f f  f i n d s  t h a t  the  costs presented by the  a p p l i -  
cants adequately bound the  cos t  o f  decommissioning the  CRBR. 

SC-l--Increased Costs o f  Decornmissioni ng: The NRC regu la t ions  due t o  be 
publ ished i n  proposed form i n  February 1983 w i l l  be based on the  same NLIREG 
repo r t s  t h a t  have been used as a bas is  f o r  Sect ion 10.2.4 o f  t he  D r a f t  Supple- 
ment t o  the  FES. The c r i t e r i a  f o r  re lease o f  f a c i l i t i e s  t o  u n r e s t r i c t e d  access, 
t o  be publ ished i n  the  forthcoming regu la t ions ,  are no t  expected t o  c h a ~ g e  
s i g n i f i c a n t l y  from those s ta ted  i n  Sect ion 10.4. One could speculate t h a t  more 
s t r i c t  regu la t i ons  i n  t he  f u t u r e  w i l l  increase costs, but ,  one could a l so  
speculate t h a t  improvements i n  technology w i l l  decrease decommissioning costs.  
The cos t  est imate i n  the  1977 CRBRP FES o f  $70 m i l l i o n  (1977 d o l l a r s )  f o r  
complete s i t e  r e s t o r a t i o n  i s  a c t u a l l y  h igher  than the  est imates g iven f o r  any 
a l t e r n a t i v e  i n  t he  D r a f t  Supplement. 



SC-2--Decommissioning Rad ia t ion  Survei l lance:  The s t a f f  agrees t h a t  a range o f  
d is tance from zero t o  200 cm from a surface i s  no t  a major f a c t o r  f o r  aamma 
r a d i a t i o n  exposure from a large,  un i fo rmly  r a d i a t i n g ,  p iane surface. i n  t h e  
case o f  t h e  nonuniform source o r  a p o i n t  source, t h e  p o t e n t i a l  occupancy t ime 
f o r  an i n d i v i d u a l  i n  t h e  r a d i a t i o n  f i e l d  o f  t h i s  source would be l e s s  than  t h e  
occupancy t ime i n  an area o f  a l a r g e  uniform-plane source. Because t h e  maximum 
r a d i a t i o n  l e v e l  pe rm i t t ed  i s  5 pR/hr i n  e i t h e r  case, t h e  s t a f f  concludes t h a t  
t h e  p o t e n t i a l  t o t a l  exposure t o  an i n d i v i d u a l  would be l e s s  w i t h  a nonuniform 
o r  p o i n t  source. Con t r i bu t i on  o f  dose t o  the  s k i n  from the  beta  emissions o f  
cobalt-60 would no t  be s i g n i f i c a n t  compared t o  t h e  whole body dose from gamma 
emissions. I n  add i t i on ,  Regulatory Guide 1.86 s p e c i f i e s  l i m i t s  f o r  f i x e d  o r  
loose sur face contaminat ion t h a t  would requ i re  decontamination o r  removal o f  
s t ruc tu res  o r  equipment contaminated w i t h  cobalt-60 above those l i m i t s .  

SC-3--End-of-Life Source Term: Licensees wi 11 be requ i red  t o  r e c a l c u l a t e  t h e  
source term a t  t he  end o f  t he  l i f e  o f  the  p lan t ,  as p a r t  o f  t h e i r  decommission- 
i n g  p lan.  Licensees w i  11 be requ i red  t o  demonstrate' t h a t  t he  a1 t e r n a t i v e  they 
s e l e c t  i s  environmental l y  acceptable. An a1 t e r n a t i  ve t h a t  requ i res  mai ntenance 
and s u r v e i l l a n c e  f o r  250 t o  500 years would probably no t  be accepted by t h e  NRC 

SC-5--Disposal o f  Radioact ive Sodium Primary Coolant: The Fermi 1 pr imary 
sodium was analyzed on May 28, 1975 by the  Fermi l icensee. The f o l l o w i n g  i s  a 
summary o f  t he  pr imary sodium a c t i v i t y  i n  microcur ies pe r  cub ic  cent imeter  f o r  
each rad io iso tope as o f  May 28, 1975: 

sodium-22 
2.6-year h a l f  1 i f e  6.82 x pC/cc 

cesium-137 
30-year h a l f  l i f e  6.82 x pC/cc 

stront ium-90 
29-year h a l f  l i f e  3.41 x pC/cc 

I n  PSAR Amendment 68, t h e  appl i can ts  have committed t o  develop a method f o r  
d isposal  o f  r a d i o a c t i v e  sodium by t h e  t ime the  opera t ing  l i cense  stage i s  
reached. The es t imate  o f  $1.25 m i  11 i o n  ( i n  1978 do1 l a r s )  f o r  sodium disposal  
was based on ac tua l  experience a t  Fermi 1 f o r  d isposal  o f  pr imary sodium. The 
c o s t  est imate f o r  "hand1 ing"  t he  sodium inc ludes t h e  cos t  o f  removal from the  
reac to r ,  t r a n s f e r r i n g  sodium t o  shipping conta iners,  and sh ipp ing  i t  t o  another 
user. 

SC-6--Secondary Sodi um: The secondary sodi um i s  maintained a t  a h igher  pres- 
sure than the  pr imary system. The h igher  secondary pressure p l u s  t h e  low l e v e l  
o f  l ong - l i ved  rad ionuc l ides  i n  t h e  pr imary system are  1 i k e l y  t o  keep t h e  
secondary system f r e e  o f  r a d i o a c t i v i t y .  I n  add i t i on ,  there  are  (1) a system 
f o r  mon i to r ing  t h e  secondary sodium f o r  r a d i o a c t i v i t y  and (2) a c o l d  t r a p  
system f o r  removing r a d i o a c t i v i t y  from the  secondary system. 

SC-7--Accident Recovery: The accident  a t  Fermi 1 was no t  t h e  cause o f  i t s  
decommissioning. The accident ,  which invo lved the  me1 t i n g  o f  two f u e l  assem- 
b l i e s ,  occurred on October 5, 1966. Damaged fuel  was replaced, some modi f ica-  
t i o n s  t o  t h e  f a c i  1 i t y  made, t he  pr imary sodium decontaminated, and t h e  reac to r  
re tu rned t o  operat ion.  The reac to r  resumed low-power opera t ion  on J u l y  18, 



1970 and re turned t o  f u l  l-power opera'tion, 200 MWt, on October 16, 1970. Fermi 
1 was shut  down on December 1, 1971 and subsequently decommissioned because of 
a  l ack  o f  funding f o r  i t s  cont inued operat ion.  

Accident recovery i s  no t  considered t o  be p a r t  o f  t h e  cos t  o f  decommissioning. 
Reactor acc idents are  covered i n  Sect ion 7  o f  t h e  FES and i n  Apendix J o f  t h e  
D r a f t  Supplement. 

12.10.3 I r r e v e r s i b l e  and I r r e t r i e v a b l e  Commitments o f  Resources 

NRDC-80--Fuel Recycle Philosophy: Examples o f  poss ib le  f u e l  consumption under 
d i f f e r e n t  recyc le  p lans are g iven i n  Sect ion 10.3.4.2 o f  t h e  D r a f t  Supplement. 
These examples cha rac te r i ze  the  u n c e r t a i n t i e s  i n  t he  f u e l  r e c y l e  phi losophy. 

The s t a f f  i s  no t  aware o f  any c a l c u l a t i o n s  o f  breeding r a t i o  o f  t h e  hetero- 
geneous core t h a t  d i f f e r  s u b s t a n t i a l l y  from those o f  t he  app l icant .  

12.10.4 Benef i t-Cost  

12.10.4.1 Bene f i t s  

NRDC-83--Economic E f f e c t s  o f  De fe r ra l  o r  Termination: Although i t  i s  poss ib le  
t h a t  t he  em~lovment and ~ a v r o l l  b e n e f i t s  from CRBR miaht be reduced as a  r e s u l t  
of te rmi  nat\on" o r  deferral ;  t h i s  possi  b i  1  i t y  i s  beyouid t h e  s t a f f ' s  mandate, 
which i s  t o  evaluate t h e  cons t ruc t i on  and operat ion o f  t he  CRBR. 

NRDC-81--Summary Table: Based on t h e  pas t  performance o f  LWRs, the  s t a f f  views 
t h e  app l i can ts  est imate o f  an average annual capac i ty  f a c t o r  o f  60% as reason- 
able,  a l b e i t  a t  t he  h igh  end o f  what i s  t y p i c a l l y  achievable. No s e n s i t i v i t y  
ana lys i s  was performed on t h i s  v a r i a b l e  because the  energy t o  be produced by 
t h e  CRBR i s  viewed as a  minor secondary b e n e f i t  and, consequently, even s i g n i -  
f i c a n t  f l u c t u a t i o n s  i n  t h e  capac i ty  f a c t o r  would have l i t t l e  e f f e c t  on t h e  
o v e r a l l  b e n e f i t s  a t t r i b u t a b l e  t o  t h e  LMFBR program. 

OCRE-6--Effects on Local Communities: Increased taxes and employment r e s u l t i n g  
from t h e  cons t ruc t i on  and opera t ion  o f  CRBRP are no t  inc luded i n  the  s t a f f ' s  
cos t -bene f i t  considerat ion.  Rather, these e f f e c t s  a re  inc luded s o l e l y  f o r  d i s -  

I c l osu re  purposes. 

I 
WE-9 through 13--Cost-Benefit o f  CRBRP: The p r i n c i p a l  b e n e f i t s  o f  t he  CRBR 

1 p r o j e c t  would r e s u l t  from ob ta in ing  research and development knowledge and from 
ga in ing  experience and t e s t i n g  t h e  LMFBR concept i n  a  commercial environment. 

I 
I The energy t o  be generated by t h e  CRBR has c o n s i s t e n t l y  been i d e n t i f i e d  by t h e  

app l icants  and t h e  NRC as a  minor secondary b e n e f i t  o f  t h e  proposed ac t ion .  
I Thus, t h e  commentor's attempts t o  con t ras t  t h e  b e n e f i t  o f  e l e c t r i c a l  generat ion 
I from CRBR w i t h  CRBR's t o t a l  cos t  i n  order  t o  reach a  conclus ion regarding t h e  

I me r i t s  o f  t h e  p r o j e c t  i s  ill conceived. 
) I '  

, I Fur ther ,  TVA has commi,tted t o  purchase CRBR's output  du r ing  the  demonstration 
pe r iod  a t  a  p r i c e  equ iva len t  t o  t he  cos t  o f  energy t h a t  would otherwise have 

ill ; suppl i e d  TVA' s  marginal energy requirements. Under t h i s  formula, TVA r a t e -  
11 I 
I I 

payers w i l l  pay no a d d i t i o n a l  cos t  f o r  t h i s  energy and w i l l  have the  b e n e f i t  o f  
350 MWe o f  a d d i t i o n a l  capaci ty ,  w i t h  corresponding favorable r e l i a b i l i t y  
imp l i ca t i ons .  The CRBR energy w i l l  be'consumed by TVA customers regardless o f  



t he  absolute need f o r  the  u n i t  on the  TVA system. The l e v e l  o f  demand du r ing  
the  demonstration pe r iod  w i l l  on l y  a f fec t  t he  marginal energy source t o  be 
displaced. 

A t  the  end o f  t he  demonstration per iod,  TVA commitment t o  CRBR ceases and the  
u t i l i t y  w i l l  have the  op t i on  o f  purchasing the  p lan t .  There i s  s imply no 
reason t o  expect--nor i s  i t  l o g i c a l  t o  expect- - that  t he  sa le  p r i c e  w i l l  capture 
the  f u l l  undepreciated t o t a l  c o s t  o f  a l l  research and development, cons t ruc t ion ,  
and opera t ing  cos ts  (dur ing  demonstration), p l u s  i n f l a t i o n  t o  the  t ime o f  the  
sale. The p r i c e  should be negot ia ted  t o  r e f l e c t  TVA's energy needs and a l t e r -  
n a t i v e  cos ts  o f  generat ion a v a i l a b l e  a t  t h a t  time. I f  agreement cannot be 
reached, DOE has the  op t i on  o f  cont inu ing  opera t ion  f o r  i t s  use, o r  DOE may 
decommi ss ion  the  u n i t .  

12.10.4.2 Cost Desc r ip t i on  o f  the  Proposed F a c i l i t y  

ISA-2 and NRDC-60--Costs: The cos t  est imate i n  t he  FES supplement o f  $3.525 
b i l l i o n  represents t h e  t o t a l  o f  (1) p l a n t  investment--$2.503 b i l l i o n ,  (2) 
development--$818 m i l l i o n ,  and (3) opera t ing  cos ts  ( less  revenues) du r ing  the  
5-year demonstration period--$204 m i  11 ion.  A1 1  costs a re  i n  year-of-expendi t u r e  
d o l l a r s  w i t h  no allowance f o r  t he  cos t  o f  money. These values r e f l e c t  t h e  
app l i can ts '  est imate o f  cos ts  ( w i t h  the  except ion o f  an adjustment o f  the  
ope ra t i ng  c o s t  component). The s t a f f  has evaluated the  reasonableness o f  these 
est imates based on t h e  f o l  1  owi ng: 

P lan t  Investment Cost 

Wi th  respect  t o  t he  p l a n t  investment cost,  t h e  s t a f f  u t i l i z e d  t h e  CONCEPT* 
computer code as an independent check on the  reasonableness o f  t h e  a p p l i c a n t ' s  
c a p i t a l  cos t  est imate. The code r e l i e s  on t rends i n  c o n t r i b u t i n g  c o s t  f ac to rs ,  
such as l abo r  ra tes ,  labor  p roduct iv i ty ' ,  and mater ia l  and equipment p r i ces ,  a l l  
as a  f u n c t i o n  o f  l oca t i on ,  t ime, and s i ze  o f  p l a n t .  The code's a p p l i c a t i o n  t o  
CRBR i s  problemat ic  because CONCEPT i s  no t  geared toward making est imates f o r  
breeder reac tors .  Nevertheless, the  r e s u l t s  o f  t h i s  ana lys is  do prov ide  some 
i n s i g h t s  i n t o  the  reasonableness o f  t he  p l a n t  investment cos t  est imate used by 
t h e  app l icants .  

The app l i can ts '  est imate o f  d i r e c t  and i n d i r e c t  costs f o r  cons idera t ion  o f  t he  
p l a n t  f o r  opera t ion  i n  1989 i s  

Base c o s t  (1974), w i thou t  esca la t ion  $1122.3 m i l l i o n  

Esca la t ion  a t  8% per  year  compounded $1198.1 m i  1  1  i o n  

contingency a1 1  owance ( i n c l u d i n g  escalat ion)  $ 182.8 m i l l i o n  

Tota l  $2503.2 m i l l i o n  

*C. R. Hudson, "CONCEPT-5," ORNL, January 1979. 



The conclusions from the  s t a f f ' s  CONCEPT run  are 

The CONCEPT c a p i t a l  c o s t  computer code est imated t h e  cos t  f o r  a  1200 MWe 
PWR f o r  t he  A t l a n t a  region.  The t o t a l  c o s t  i s  $691 m i l l i o n  i n  1974 d o l l a r s  
f o r  the  t o t a l  o f  t h e  d i r e c t  and i n d i r e c t  cos ts  w i thou t  contingency 
allowance and w i t h  a  c r a f t , l a b o r  content  o f  20 m i l l i o n  manhours. For a  
400-MWe PWR, the  CONCEPT est imate i s  $405 m i l l i o n  i n  1974 d o l l a r s  w i t h  
11.2 m i l l i o n  manhours. On a  comparison basis ,  t he  CRBR i s  approximately 
350 MWe and app l i can ts '  p r o j e c t i o n  o f  cos t  i s  about $1100 m i l l i o n  i n  1974 
d o l l a r s .  The CRBR nuclear  steam supply system should be expected t o  cos t  
as much as o r m o r e  than a  1200-MWe PWR because containment diameters, 
vessel s izes,  and heat  exchanger surfaces are comparable o r  g rea ter ,  de- 
s i g n  temperatures are  h igher ,  and the  CRBR i s  a  pro to type w i t h  f i r s t - o f -  
a-k ind cos ts  f o r  t he  nuclear  components. On t h e  o the r  hand, t h e  CRBR 
balance o f  p l a n t  should cos t  no more than s i m i l a r  equipment f o r  a  conven- 
t i o n a l  p l a n t  o f  equ iva len t  e l e c t r i c  output.  Also, because approximately 
25% o f  t he  p l a n t  investment c o s t  i s  a l ready sunk (as o f  1982), a  s i g n i f i c a n t  
p o r t i o n  o f  t h e  c o s t  w i l l  n o t  be sub jec t  t o  t he  c o s t  unce r ta in t i es  and 
esca la t i on  t y p i c a l l y  r e s u l t i n g  i n  est imates f o r  p l a n t s  due on l i n e  7  t o  8  
years i n  t he  fu tu re .  Therefore, the p l a n t  investment cos t  used i n  t he  FES 
supplement appears t o  be o f  a  reasonable magnitude. 

(2) The app l icants  have developed a l l  costs i n  1974 d o l l a r s  and then escalated 
t h e  annual cash f l ows  a t  8% pe r  year  t o  o b t a i n  t o t a l  costs. The 8% per  
year  r a t e  i s  low f o r  t he  1974-82 pe r iod  i n  comparison w i t h  t h e  Handy- 
Whitman index o f  power p l a n t  cons t ruc t i on  costs which, s ince 1974, have 
increased a t  9.8% per  year  f o r  nuclear  p lan ts .  H i s t o r i c a l l y ,  nuclear  
power p l a n t  cons t ruc t i on  costs have increased a t . a  r e a l  esca la t i on  r a t e  o f  
1.5 t o  2.4% pe r  year  g rea te r  than t h e  general i n f l a t i o n  ra te ,  as measured 
by t h e  Gross Nat ional  Product I m p l i c i t  P r i ce  De f la to r .  Assuming t h i s  
r e l a t i o n s h i p  holds i n  t h e  f u t u r e ,  t h e  app l i can ts '  8% per  year i s  cons is ten t  
w i t h  a  general i n f l a t i o n  r a t e  o f  6% per  year.  Some est imates o f  the  
o v e r a l l  i n f . l a t i o n  r a t e  f o r  t h e  1980s and 1990s a re  (a) the  C a l i f o r n i a  
Energy Commission--8% per-year i n  t he  1980s and 6.6% per  year  i n  t he  
1990s; (b) Blue Chip Economic Indicators--8% per  year  t o  1985 and 6.1% per  
year  t h e r e a f t e r  through 1990; and (c) DRI, 1nc.--8.5% per  year  i n  t he  
1980s and 6.0% per  year  i n  t h e  1990s. Based on these pro jec t ions ,  i t  
appears t h a t  t he  r a t e  o f  8% per  year  f o r  power p l a n t  cons t ruc t i on  costs 
f o r  1982 through t h e  complet ion o f  cons t ruc t i on  o f  t h e  CRBR p r o j e c t  i s  
somewhat low. 

(3) The contingency allowance used i n  the  FES supplement o f  approximately 7.9% 
inc ludes t h e  base d i r e c t  and i n d i r e c t  costs and t h e  esca la t i on  allowance. 
This  a l lows f o r  some unce r ta in t y  i n  t he  8% per year  esca la t i on  r a t e  and 
a l lows f o r  normal es t imat ing  e r r o r s  f o r  a  we l l -de f i ned  scope o f  supply. 
However, i n  t h e  s t a f f ' s  opin ion,  i t  may be somewhat low t o  a1 low f o r  
design and regu la to ry  evo lu t i on  such as t h a t  experienced by 1  i g h t  water 
reac tors  du r ing  l i c e n s i n g  and construct ion.  

Develo~ment Cost 

Approximately 85% o f  t h e  t o t a l  development c o s t  o f  $818 m i l l i o n  has a l ready 
been expended through f i s c a l  year  1982. Consequently, i t  i s  no t  l i k e l y  t h a t  
t h i s  element of c o s t  w i l l  c o n t r i b u t e  t o  cos t  overruns o f  any s ign i f i cance.  



Operat ing Costs (Less Revenues) Dur ing Demonstration Per iod 

The appl i c a n t s '  est imate o f  i n i  t i a l  nonfuel opera t ion  and maintenance (Om) 
costs i n  1988 i s  $11.8 m i  11 ion/year i n  1974 do1 1 ars. The s t a f f  has u t i  1 i zed 
the  OMCOST* computer code t o  ob ta in  an independent est imate o f  t h i s  cost .  The 
updated OMCOST est imate f o r  a l i g h t  water reac to r  i s  approximately $28 m i l  l i o n /  
year  i n  1982 d o l l a r s ,  n o t  i n c l u d i n g  insurance costs and admin i s t ra t i ve  and 
general expenses. The OMCOST est imate de-escalated t o  1974 a t  8% per  year  i s  
approximately $15 m i l l i o n ,  o r ,  i f  de-escalated t o  1974 a t  10% per  year,  $13 
m i l  1 ion. Because t h e  CRBR i s  a prototype,  t he  annual O&M costs should be no 
lower than f o r  a comparable PWR, and probably higher.  Therefore, t he  costs f o r  
O&M used i n  t h e  FES supplement may be somewhat low. However, t he  s t a f f ' s  c o s t  
est imate used i n  t h e  FES supplement assumes t h a t  revenues t o  be der ived from 
t h e  sa le  o f  CRBR energy du r ing  t h e  demonstration pe r iod  w i l l  be a p ~ r o x i m a t e l y  
one-half  those assumed by t h e  app l icant .  The conservatism should o f f s e t  any 
underest imation o f  t he  c o s t  component. 

Based on t h e  foregoing discussion, t h e  s t a f f  acknowledges t h a t  some d i f f e rences  
between t h e  c o s t  est imate contained i n  t h e  FES supplement and t h e  f i n a l  r e a l i z e d  
costs a re  l i k e l y .  However, t he re  i s  no i n d i c a t i o n  o f  any cons is ten t  b ias  i n  
t h e  elements o f  cost ,  and t h e  s t a f f  concludes t h a t  t he  est imate o f  $3.525 
b i l l i o n  ( i n  year  o f  expenditure d o l l a r s )  represents a reasonable measure o f  t h e  
o v e r a l l  cos t  o f  t h e  CRBRP. 

MIL-4--Need f o r  Pro jec t :  See response t o  OCRE-1 

NRDC-55--Cost Estimates: See the  response t o  IAS-2, above, s p e c i f i c a l l y  t h e  
d iscuss ion  under P lan t  Investment Cost. 

NRDC-84--Table A10.2: Table A10.2 i s  intended t o  present a summary o f  t h e  
environmental cos ts  (impacts) o f  t h e  proposed p r o j e c t ,  no th ing  more. 

See response t o  NRDC-11. 

NRDC-86--Monetary Costs: The app l i can ts '  estimated. cos t  o f  t h e  CRBR p r o j e c t  o f  
$3.196 b i l l i o n  was o f f i c i a l l y  submitted i n  May 1982 as p a r t  o f  Amendment X I V  
(Table 8.3 - p. 8.3-15) o f  t h e  Environmental Report.   he s t a f f  i s  n o t  aware o f  
any o the r  o f f i c i a l  DOE est imate t h a t  has superseded t h i s  p ro jec t i on .  A pro- 
ra ted  share o f  t h e  costs associated w i t h  t h e  CRBR f u e l  c y c l e  i s  inc luded w i t h i n  
t h e  opera t ing  c o s t  est imate prov ided i n  Table A10.3 o f  Sect ion 10.4.2.2 o f  t h e  
FES supplement. Fuel cos t  f a c t o r s  considered inc lude f u e l  f ab r i ca t i on ,  safe- 
guards, and storage. Inc luded i n  t h e  p l a n t  investment c o s t  i s  an allowance fo r  
t h e  i n i t i a l  f u e l  load. 

SC-4--Cost Parameters: Cost, as we1 1 as b e n e f i t ,  considerat ions cease i n  t he  
year  1995 because the re  are  no assurances t h a t  t h e  CRBR w i l l  cont inue t o  operate 
beyond t h e  proposed 5-year demonstration period. 

*M. L. Myers, "A  Procedure f o r  Es t imat ing  Nonfuel Operat ion and Maintenance 
Costs f o r  Large Steam-Electr ic Power P lan ts  ,I' ORNL, January 1979. 



Decommissioning i s  discussed i n  d e t a i l  i n  Sec t i on  10.2.4 o f  t he  FES supplement; 
i t  i s  a l s o  discussed i n  Sec t ion  10.4.2.2 i n  connect ion w i t h  t h e  cos t -benef i t  
summary. 

Operat ing cos ts  f o r  CRBR d u r i n g  t h e  demonst ra t ion  p e r i o d  i nc lude  a  p ro ra ted  share 
o f  t he  cos ts  o f  safeguards and f u e l  s to rage .  

12.10.4.3 Benef i t -Cost  Summary 

GF-2--Cost-Benef i t Analysis:  The s t a f f  recognizes a  p o t e n t i a l  f o r  u n a n t i c i -  
pated cos ts ,  f rom var ious  sources, assoc ia ted  w i t h  t h e  CRBR p r o j e c t .  To some 
e x t e n t  these are  r e f l e c t e d  i n  t h e - c o s t  c a l c u l a t i o n s  provided. i n - t h e  FES supple- 
ment. For example, a  cont ingency a1 1  owance and r e 1  a t i  v e l y  1  ow performance 
( capac i t y  f a c t o r )  du r i ng  i n i t i a l  o p e r a t i  on a r e  i nc luded  i n  developing c o s t  e s t i -  
mates. It i s  o f  course poss ib le  t h a t  a d d i t i o n a l  unan t i c i pa ted  cos ts  w i l l  a r i s e ,  
b u t  the  s t a f f  views t h i s  as specu la t i ve .  Fu r the r ,  even i f  an allowance were 
made f o r  such cont ingencies,  i t  would n o t  a l t e r  t h e  conclus ions of t he  c o s t  
b e n e f i t  review. Th is  rev iew was l i m i t e d  t o  those a l t e r n a t i v e s  t h a t  w i l l  meet 
t h e  programmatic ob jec t i ves  o f  t h e  LMFBR program; thus, t h e  s t a f f  has considered 
o n l y  design and s i t e  a l t e r n a t i v e s  t o  C l i n c h  River .  Considerat ion o f  a d d i t i o n a l  
unan t i c i pa ted  cos ts  would be i n v a r i a b l e  r e 1  a t i v e  t o  a1 1  these a1 te rna t i ves .  

MIL-1--Cost-Benefit Rat io:  The FES supplement concludes t h a t  t he  proposed 
a c t i o n  w i l l  accomplish the  LMFBR program o b j e c t i v e s  i n  the  most e f f e c t i v e  
fashion.  A1 t e r n a t i v e s  t h a t  a re  n o t  c o n s i s t e n t  w i t h  these program ob jec t i ves  , 

were n o t  considered i n  the  cos t -bene f i t  d i scuss ion  as they  a r e  viewed as being 
ou ts ide  NRC' s  rev iew responsi b i  1  i t y .  The p r o j e c t e d  genera t ion  o f  e l e c t r i c i t y  
by the  CRBR has c o n s i s t e n t l y  been i d e n t i f i e d  as a  minor secondary b e n e f i t  and 
as such w i l l  have l i t t l e  consequence on t h e  c o s t  b e n e f i t  d iscussion.  Uncer- 
t a i  n t i  es regard ing  t h e  f u t u r e  performance and re1  i a b i  1  i ty o f  t he  breeder tech- 
nology i n  a  commercial environment do e x i s t ,  and t h e  ope ra t i on  o f  t h e  CRBRP 
would p rov ide  in fo rmat ion  b e n e f i t s  i n  these areas. 

NRDC-87--Benefit-Cost Summary: The s t a f f  contends t h a t  t h e  t e x t  o f  the  FES 
supplement p rov ides  ample j u s t i f i c a t i o n  f o r  these conc lus ionary  assessments. 
The s t a f f  acknowledges t h a t  i t  would be p re fe rab le  t o  adopt one u n i t  o f  measure 
such t h a t  a l l  impacts cou ld  be d i r e c t l y  comparable. However, i n  t h e  r e a l  wor ld ,  
t h i s  i s  d i f f i c u l t  t o  achieve and, if accomplished, would necess i ta te  count less 
sub jec t i ve  eva lua t ions .  On balance, t h e r e  i s  no assurance t h a t  such an approach 
would produce conclus ions t h a t  a r e  any more s c i e n t i f i c  o r  accurate than those 
a l ready  prov ided by the  s t a f f .  

12.11 Discussion o f  Comments Received on t h e  D r a f t  Environmental Impact 
Statement 

12.11.1 Summary and Conclusions, I n t r o d u c t i o n ,  and General Comments 

1 2 ; l l .  1 .7  S i t e  S u i t a b i l i t y  

NRDC-88--Meteorological Data: There i s  no d iscuss ion  o f  meteorology -in Sect ion 
11.1.7 nor  i n  Sec t ion  11.7.1. which i s  referenced i n  Sect ion 11.1.7. It should 
be noted t h a t  meteor01 og i ca l  - da ta  c o l  1  ected us ing t h e  system descr ibed i n  
Sect ion 6.1.3 o f  the  supplement (which were c o l l e c t e d  d u r i  i n g  t h e  p e r i o d  



February 17, 1977 through February 16, 1978) have been u t i l i z e d  by t h e  s t a f f  i n  
i t s  June 1982 update o f  NUREG-0786. 

12.11.2 The S i t e  and Environs 

12.11.2.15 Frequency o f  Heavy Fog 

NRDC-89--Heavy Fog: The app l i can ts  conserva t ive ly  est imate t h a t  fogging o r  
i c i n g  cond i t i ons  r e s u l t i n g  from c o o l i n g  tower operat ions w i l l  occur on approx i -  
mateiy 40 days per  year ,  as s ta ted  i n  sec t i on  5.3.3 o f  t h e  FES. It should be 
noted t h a t  most o f  these fogg ing  occurrences would co inc ide  w i t h  na tu ra l  fog 
because the  atmospheric cond i t i ons  conducive t o  na tu ra l  f o g  a re  a l so  conducive 
t o  the fo rmat ion  o f  f o g  r e s u l t i n g  from coo l i ng  tower operat ion.  The number of 
hours per  year  o f  fogging r e s u l t i n g  from coo l i ng  tower opera t ion  on U.S. 40 and 
a t  ORNL are l i s t e d  i n  Sect ion 5.3.3 o f  the  FES. The p o t e n t i a l  i n t e r a c t i o n  of 
t he  ORGDP w i t h  t he  CRBRP plume when winds are  from the  n o r t h  i s  l i s t e d  on ER 
page A1-95 i n  response t o  s t a f f  quest ion A l ;  p o t e n t i a l  i n t e r a c t i o n  expected i s  
approximately 2% o f  t he  t ime. The plumes from t h e  ORGDP should be much longer  
than those from the  CRBRP. The number o f  hours o f  f o g  expected on Route 95 as 
a  r e s u l t  o f  CRBRP c o o l i n g  tower opera t ion  i s  approximately 4  hours per year  ( i n  
a l l  p r o b a b i l i t y  c o i n c i d i n g  w i t h  n a t u r a l l y  occur ing fog).  There probably would 
be no impact from the  CRBRP c o o l i n g  tower releases on Bear Creek Road because 
any v i s i b l e  c o o l i n g  tower plume would i n t e r s e c t  w i t h  Chestnut Ridge, be d i v e r t e d  
by the  r idge ,  and no t  reach Bear Creek Road on the  o ther  s ide  o f  the  r idge .  

* 
12.11.2.16 Unfavorable Meteor01 ogy 

NRDC-90--Atmospheric Dispersion: The key issue i s  whether t h e  p o t e n t i a l  
atmospheric d i spe rs ion  cond i t i ons  a t  t he  C l i nch  R iver  s i t e  are such t h a t  t he  
CRBRP. can be 1  icensed a t  t h i s  s i t e .  Because nuclear  power p l a n t s  have been 
deemed t o  be l i censab le  w i t h  s i m i l i a r  o r  poorer d i spe rs ion  fac to rs  than those 
expected a t  t h e  C l i nch  R iver  s i t e ,  the  s t a f f  concludes t h a t  the  C l i nch  River  
s i t e  i s  l i censab le .  

The meteoro logica l  assumptions used i n  analyz ing t h e  consequences o f  acc identa l  
re leases are  discussed i n  d e t a i l  i n  t he  June 1982 update o f  t he  S i t e  S u i t a b i l i t y  
Report (NUREG-0786). 

12.11.4 Envi ronmental Impacts Due t o  Construct ion 

12.11.4.10 Disposal o f  Dredged Ma te r i a l  

EPA-17--Dredged Sediment: This  commentor s ta tes  t h a t  (1) the  dredged ma te r i a l  
should be disposed i n  an area above t h e  f l o o d p l a i n  and (2) r a d i o l o g i c a l  moni- 
t o r i n g  o f  t he  dredged ma te r i a l  should be establ ished.  The app l i can ts  have 
agreed t o  t h e  fo l l ow ing :  (1) t o  p lace  the  dredged sediment.above the  f lood-  
p l a i n ;  (2) t o  survey t h e  dredged sediment as i t  i s  p laced i n  the  d isposal  area; 
and (3) t o  p lace  a  cover o f  s o i l  over the  dredged ma te r i a l .  Before the  CRBRP 
s i t e  i s  decommissioned, t he  NRC s t a f f  w i l l  review the  decommissioning p lans  
f o r  t he  CRBRP t o  ensure t h a t  they meet a l l  app l i cab le  Federal regu la t ions .  



EPA-3 and -18--Sodium Aerosols i n  the  Environment: The s t a f f  agrees w i t h  the  
comment t h a t  add i t i ona l  in format ion  i s  needed i n  order t o  take r e a l i s t i c  c r e d i t  
f o r  the  enhanced f a l l o u t  o f  the  atmospheric releases as a  r e s u l t  o f  t he  
tendencies o f  the  sodium aerosols t o  agglomerate. Such considerat ions would i n  
general be expected t o  reduce the  estimated o f f s i t e  r i s k s .  

12.11.7.16 Emergency Preparedness Plans 

12.11.6 Environmental Measurement and Moni to r ing  Programs 

12.11.6.7 Enforcement o f  Moni tor ing Programs 

NRDC-91--NPDES: Par t  I1 o f  the  proposed NPDES permi t  provides f o r  s e l f  moni- 
t o r i n g ,  submission o f  repor ts  and noncompliance n o t i f i c a t i o n s ,  and o ther  
requirements t o  ensure compliance w i t h  permi t  l i m i t a t i o n s  and requirements. 
Add i t i ona l l y ,  pe r iod i c  compliance inspect ions w i l l  be conducted by EPA and/or 
State o f  Tennessee personnel t o  v e r i f y  compliance. As noted i n  Par t  I I . A . 1 ,  
Page 11-1, v i o l a t i o n s  are subject  t o  pena l t i es  as provided i n  Sect ion 309 o f  
t he  Clean Water Act, i n c l u d i n g  f i n e s  o f  up t o  $25,000 per  day and/or imprison- 
ment. Discharge moni to r ing  repor ts  as we1 1  as plans, repor ts ,  and o ther  data 
and in fo rmat ion  are  a v a i l a b l e  f o r  p u b l i c  inspect ion  a t  EPA and s t a t e  o f f i c e s .  

12.11.7 Environmental Impacts o f  Postu lated Accidents 

12.11.7.12 Seismic Considerations 

NRDC-92--Safe Shutdown Earthquake: The s t a f f  does no t  review the  safe shutdown 
earthquake (SSE) f o r  a  nuclear power p l a n t  i n  the  FES bu t  i n  the  SER. The 
appl i can ts  have- proposed t h a t  an earthquake o f  maximum Modi f i e d  Mercal 1  i i nten- 
s i t y  V I I I ,  character ized by a  ho r i zon ta l  ground acce lera t ion  o f  0.25g, anchoring 
a  Regulatory Guide 1.60 spectrum, i s  appropr iate f o r  CRBRP s t r u c t u r a l  design. 

It i s  the  s t a f f ' s  p o s i t i o n  t h a t  t he  c o n t r o l l i n g  earthquake Tor the  seismic 
design o f  nuclear  power p l a n t s  i n  the  Southern Va l l ey  and Ridge t e c t o n i c  
province ( the  t e c t o n i c  province i n  which CRBRP i s  located)  i s  the  occurrence o f  
a  G i l e s  County, V i r g i n i a  1897-type earthquake (maximum Modi f ied  M e r c a l l i  
i n t e n s i t y  V I I I ,  magnitude mb = 5.8) i n  the  s i t e  v i c i n i t y .  Based on i t s  reviews 

o f  s i t e - s p e c i f i c  response spectra studies conducted f o r  o the r  nuclear  power 
p l a n t s  i n  t h e  Southern Va l l ey  and Ridge t e c t o n i c  province (Sequoyah, Watts Bar, 
and Be l le fon te) ,  t h e  s t a f f  concludes t h a t  a  Regulatory Guide 1.60 response 
spectrum w i t h  a  zero p e r i o d  anchor o f  0.259 i s  a  conservat ive representa t ion  o f  
t h e  v i b r a t o r y  ground motion on rock  f o r  t he  con t ro l  1  i ng earthquake. 

12.11.7.13 Sodium Behavior 

CWE-l--Socioeconomic Costs: The r i s k  o f  economic impacts reported i n  Appendix 
J i s  based on the  economic model described i n  Sect ion 12 o f  Appendix V I  o f  the  
RSS (WASH-1400). It inc ludes the  cons idera t ion  o f  the  cos t  o f  decontamination 
o f  t he  impacted property,  t he  decrease i n  value o f  the  i n t e r d i c t e d  property,  
t h e  value o f  t h e  goods t h a t  might  be condemned, the  cos t  o f  managing pos.sible 
s i t e  evacuation, and the  cos t  o f  temporary r e l o c a t i o n  o f  t he  evacuees. For 
d e t a i l s  o f  the  economic model, see WASH-1400. 



The s t a f f  has evaluated the  doses a t  t he  nearby f a c i l i t i e s  as a  r e s u l t  o f  a  
hypothet ica l  core d i s r u p t i v e  acc ident  a t  t he  CRBR s i t e  and has found t h a t ,  
al though the  s ta ted  f a c i l i t i e s  may have t o  be evacuated, the  evacuation o f  
f a c i l i t i e s  such as ORGD (K-25), ORNL, and the  Y-12 p l a n t  would no t  have any 
s i g n i f i c a n t  impact on na t i ona l  energy supply. The f i n d i n g  regarding the  
impacts o f  such evacuat ion on na t i ona l  s e c u r i t y  would have t o  be made by the  
Department o f  Energy. 

DHHS-4--Emergency Preparedness Plans: The Commission's regu la t i ons  and guidance 
address those elements contained i n  the  comments received from the  Department 
o f  Hea l th  and Human Services p e r t a i n i n g  t o  emergency preparedness. The s t a f f ' s  
eva lua t i on  o f  t he  CRBRP emergency p lan,  i n c l u d i n g  the  emergency response f a c i l i -  
t i e s  and the  arrangements between t h e  app l i can t  and s t a t e  and l o c a l  governments 
and agencies, w i l l  be presented i n  t h e  CRBRP Safety Evaluat ion Report du r ing  
the  opera t ing  l i cense  review f o r  compliance w i t h  the  c r i t e r i a  spec i f i ed  i n  
NUREG-0654/FEMA REP1 (see a1 so the  response t o  OCRE-8). 

OCRE-8--Protective Act ions: 10 CFR 50.47 states,  i n  p a r t ,  t h a t  t h e  o n s i t e  and 
o f f s i t e  emergency preparedness p lans f o r  nuclear  reac tors  must meet s p e c i f i c  
c r i t e r i a  i n  NUREG-0654. With the  except ion o f  the  issue o f  economic impact, 
t h e  o n s i t e  and o f f s i t e  p lans address the  comments p e r t a i n i n g  t o  emergency pre- 
paredness received from the  Ohio C i t i z e n s  f o r  Responsible Energy (OCRE). CRBRP 
b e n e f i t - c o s t  considerat ions are addressed i n  Sect ion 10.4 o f  t he  FES. 

12.12 Appendi ces 

12.12.D Environmental E f f e c t s  o f  t he  CRBRP Fuel Cycle and Transportat ion o f  
Radioact ive Ma te r ia l  s  

12.12. D. 1 I n t r o d u c t i o n  

NRDC-46 and -93--Fuel A v a i l a b i l i t y :  NRDC p rev ious l y  ra i sed  the  issue o f  the  
a v a i l a b i l i t y  o f  f u e l  f o r  the  CRBRP as Content ion 17. The Hearina Board con- 
s idered thi; content ion  and on A p r i l  14, 1982 ordered t h a t  the  content ion be 
denied as a  mat te r  o f  law. The Board stated:  "This content ion  concerns a  
p o l i c y  o r  programmatic issue which, i n  accordance w i t h  the  gu ide l ines  s e t  f o r t h  
by the  Commission i n  i t s  e a r l i e r  decis ion,  i s  ou ts ide  t h e  permiss ib le  scope o f  
t h i s  proceeding. The content ion  invo lves  questions o f  DOE p o l i c y  and f u t u r e  
ac t ions  which go who l ly  beyond the  proper issues re levan t  t o  t h i s  p a r t i c u l a r  
p l a n t .  " 

Accordingly,  because t h i s  quest ion i s  ou ts ide  the  scope o f  t h i s  proceeding and 
goes beyond the  proper issues re levan t  t o  t he  CRBRP, the  s t a f f  does no t  be l i eve  
t h a t  an answer i s  requi red.  

NRDC-94--Dose Consequences o f  Plutonium Releases: NRDC s ta tes  t h a t  the  s t a f f  
has underestimated the  dose consequences associated w i t h  p lutonium release, 
because o f  (1) the  s t a f f  f a i l e d  t o  u t i l i z e  the  appropr ia te  p lutonium i s o t o p i c  
concentrat ions associated w i t h  h igh  burnup o f  l i g h t  water reac to r  f u e l  and 
recyc led  mixed oxide and (2) t he  underest imation o f  the  r e l a t e d  emissions. 

With regard t o  the  plutonium i s o t o p i c  concentrat ion t h a t  was used f o r  the  over- 
a l l  f u e l  cyc le  assessment, DOE s p e c i f i c a l l y  provides the  i s o t o p i c  concentrat ion 
of the  feed plutonium i n  the  core and states:  "The i s o t o p i c  s p l i t  i s  s i m i l a r  



t o  FFTF-grade plutonium." The s t a f f  has used the  DOE-specified p lutonium compo- 
s i t i o n  i n  i t s  d e t a i l e d  review o f  t h e  CRBR f u e l  cyc le.  I n  add i t i on ,  t he  s t a f f  
has performed a s e n s i t i v i t y  ana lys is  o f  f u e l  cyc le  op t ions  (Appendix D, Sec- 
t i o n  0.2.4.7) t o  cover a range o f  v a r i a t i o n s  from t h e  s i m p l i f i e d  f u e l  cyc le  
p ro jec ted  by t h e  app l i can ts  t o  assess q u a l i t a t i v e l y  t he  e f f e c t s  o f  such a l t e r -  
na t i ves  as v a r i a t i o n s  i n  p lutonium i s o t o p i c  composit ion, e tc .  However, t h e  
a p p l i c a t i o n  and Environmental Report have been based upon t h e  use o f  s t o c k p i l e  
p lutonium as t h e  i n i t i a l  core. Therefore, the  NRDC hypothet ica l  scenar io t h a t  
t he  i n i t i a l  core p lutonium i s  t o  be obtained from commercial p lutonium sources 
r a t h e r  than t h e  DOE s t o c k p i l e  has n o t  been considered as an a l t e r n a t i v e  i n  t h e  
NRC eval uat ions. 

The p lutonium load ing  o f  t h e  CRBRP core used by the  s t a f f  and repor ted  i n  Table 
D . l  on page D.2 o f  Appendix D i s  based upon in fo rmat ion  prov ided by t h e  a p p l i -  
cants i n  t h e  ER. ER Sect ion 3.8.1.1, Core Assemblies of t he  ER, s tates:  "The 
36-inch core l e n g t h  o f  156 f u e l  elements conta ins 5.2 m e t r i c  tons o f  heavy 
metal ( f e r t i l e  and f i s s i l e  p lutonium p lus  uranium) w i t h  a p lutonium enrichment 
o f  33.2 pe r  cent . "  The same in fo rma t ion  i s  prov ided i n  Sect ion 5.8.3, Commit- 
ment o f  Fuel Resources. These data t r a n s l a t e  t o  t h e  i n i t i a l  core con ta in ing  
1.7 MT o f  Pu, which i s  i n  e x c e l l e n t  agreement w i t h  the  value o f  1.71 MT i n  
Table D . l  o f  t h e  s t a f f ' s  statement. 

Wi th regard t o  the  o v e r a l l  f u e l  cyc le  t o  be considered by the  s t a f f ,  i n  Amend- 
ment X I V  t o  t h e  ER, t h e  app l i can ts  prov ided the  s p e c i f i c  f u e l  cyc le  t h a t  i s  
planned f o r  hand l ing  CRBR f u e l .  This  i s  t he  on l y  v a l i d  bas is  t h a t  t h e  s t a f f  
has f o r  i t s  d e t a i l e d  f u e l  c y c l e  analys is .  

12.12. D. 2 Environmental Considerat ions I 
CEC-4--Waste Handling: From t h e  sec t i on  i n  t h e  CEC comment l e t t e r  e n t i t l e d  
"The Supplement F a i l s  t o  Adequately Assess Unresolved Waste Management Issues", 
t h e  s t a f f  has i d e n t i f i e d  t h e  f o l l o w i n g  s p e c i f i c  comments: 

(a) The NRC s t a f f  i d e n t i f i e s  f i n a l  s i t e  s e l e c t i o n  and ' lestablishment" o f  
f a c i l i t i e s  as t h e  o n l y  unresolved issues i n  handl ing CRBRP wastes and 
g ives  no suggest ion t h a t  t he re  w i l l  be any d i f f i c u l t y  a t  a l l  i n  r e s o l v i n g  
these issues. 

(b) The supplement does n o t  g i ve  any s p e c i f i c  p lans f o r  handl ing CRBRP high- 
l e v e l  wastes, s t a t i n g  on l y  t h a t  they w i l l  be s to red i n d e f i n i t e l y  on s i t e  
w i t h o u t  i n d i c a t i n g  t h e  d i f f e r i n g  impacts and problems between b u r i a l  and 
onsi  t e  storage. 

(c)  There i s  no mention o f  t he  NRC1s ongoing "waste confidence" proceeding i n  
t h e  t h e  supplement. 

(d) The supplement's cursory  conclus ion on socioeconomic impacts o f  CRBRP 
wastes does n o t  present  t he  ana lys i s  requ i red  by NEPA. The supplement i s  
complete ly  inadequate i n  i t s  ana lys is  o f  i n s t i t u t i o n a l  issues. 

(e) The s t a t u s  o f  EPA standards and whether DOE'S program w i l l  meet the  
standards a re  issues being debated i n  NRC1s waste conf idence proceeding 
and should have been mentioned i n  t h e  supplement. 



(f) The supplement does n o t  i d e n t i f y  t h e  pr imary s i t e s  f o r  a r e p o s i t o r y  t h a t  
a re  under considerat ion.  

(g) There i s  i n s u f f i c i e n t  d iscussion of t he  CRBRP o n s i t e  storage program and 
any associated impacts. 

The s t a f f  responses t o  these comments are: 

(a) The statement t h e  commentor r e f e r s  t o  i s  

Both t h e  Federal h igh- leve l  waste r e p o s i t o r y  and the  s p e c i f i c  com- 
merc ia l  low- leve l  waste d isposal  f a c i l i t y  t h a t  would be used f o r  
management o f  CRBRP f u e l  cyc le  wastes are  no t  es tab l ished a t  t h i s  
t ime. 

The statement means t h a t  t h e  f a c i l i t i e s  i d e n t i f i e d  have no t  been located,  
constructed, o r  se lec ted  a t  t h i s  t ime, and t h a t  such a c t i v i t i e s  are  no t  
r e l a t e d  t o  the  cos t /bene f i t  balance f o r  CRBRP. 

(b) The s o l i d  wastes referenced on page 3-14 o f  t h e  D r a f t  Supplement a re  no t  
h igh- leve l  wastes as t h e  commentor s ta tes ,  b u t  a re  low- level  wastes. A l l  
low- level  s o l i d  waste, except m e t a l l i c  sodium, w i l l  be shipped t o  a l i censed 
b u r i a l  s i t e  i n  accordance w i t h  NRC and Department o f  Transpor ta t ion  regu- 
l a t i o n s .  M e t a l l i c  sodium w i l l  be s to red on s i t e .  M e t a l l i c  sodium wastes 
w i l l  c o n s t i t u t e  on l y  a minor f r a c t i o n  ( i .e .  , %l%) o f  t h e  t o t a l  low- level  
waste (LLW) volume generated by operat ing CRBRP (see Table D.9). 

Appendix D o u t l i n e s  impacts associated w i t h  b u r i a l  o f  LLW i n  a commercial 
f a c i l i t y .  I n  add i t i on ,  t he  e n t i r e  LLW volume from CRBRP i s  an i n s i g n i f i -  
cant  (0.2%) p o r t i o n  o f  c u r r e n t l y  a v a i l a b l e  LLW disposal capaci ty .  

(c) The h igh- leve l  waste conf idence proceeding i s ,  as t h e  commentor s tated,  a 
proceeding t o  assess g e n e r i c a l l y  the  degree o f  assurance now a v a i l a b l e  
t h a t  r a d i o a c t i v e  waste can be s a f e l y  disposed o f  t o  determine when such 
d isposal  o r  o f f s i t e  storage w i l l  be ava i lab le ,  and t o  determine whether 
r a d i o a c t i v e  wastes can be s a f e l y  s to red on s i t e  pas t  t he  e x p i r a t i o n  o f  
e x i s t i n g  f a c i l i t y  l i censes u n t i l  o f f s i t e  d isposal  o r  storage i s  ava i lab le .  
The s t a f f  i s  f u l l y  aware t h a t  any Commission dec is ion  i n  t he  waste c o n f i -  
dence proceeding would be app l i cab le  t o  t h e  CRBRP. Futhermore, t he  s t a f f  
has no t  evaluated t h e  na t i ona l  waste management issue i n  t he  CRBRP FES. 
The s t a f f  has s imply concluded i n  most instances t h a t  t h e  c o n t r i b u t i o n  o f  
CRBRP wastes t o  t h e  t o t a l  environmental impact r e s u l t i n g  from t h e  disposal 
of commercial LWR wastes i s  q u i t e  small and i n s i g n i f i c a n t  by comparison. 
The s t a f f  does n o t  consider  t h e  FES the  appropr ia te  forum t o  discuss the  
much broader issues being considered i n  t h e  waste confidence proceeding. 

d) NUREG-0139 (Supplement No. 1) has adopted by reference the  d e t a i l e d  
ana lys is  o f  DOE 1980b (pursuant t o  CEQ gu ide l ines ,  Sect ion 1506) regarding 
socioeconomic impacts o f  a geologic  repos i to ry .  I n  add i t ion ,  employment 
f i g u r e s  f o r  t h e  SAF l i n e  (peak cons t ruc t ion  fo rce  % 250 peak operat ional  
f o r c e  % 100) and t h e  DRP (peak cons t ruc t ion  fo rce  % 300, peak operat ional  
f o r c e ' %  60) have been provided. An ana lys is  o f  any economic e f f e c t s  
associated w i t h  these two f a c i l i t i e s  ( i .e . ,  changes i n  income and expendi- 
tu res ,  i n c l u d i n g  demands f o r  services) i s  no t  be l ieved t o  be warranted 



given the  small increase i n  popu la t ion  and the  f a c t  t h a t  these f a c i l i t i e s  
would be s i t e d  a t  e i t h e r  Hanford o r  Oak Ridge, which are developed areas. 

The s t a f f  de f ines  how i t  views socioeconomic impacts ( i . e . ,  changes i n  
popu la t ion  du r ing  f a c i l i t y  cons t ruc t i on  and opera t ion  and any r e s u l t a n t  
changes i n  income, expenditures, and demands f o r  serv ices) .  This i s  
d i f f e r e n t  from i n s t i t u t i o n a l  issues t h a t  address such aspects as 

the  r o l e  o f  s ta tes  i n  the  s i t i n g  process 
Congressional l e g i s l a t i o n  ( o r  the  absence o f  i t s )  on waste management 
mat ters 
the  need f o r  human i n s t i t u t i o n s  i n  the  long te.rm 

These types o f  i n s t i t u t i o n a l  issues w i t h  regard t o  waste disposal need no t  
be considered i n  assessing the  environmental e f f e c t s  r e s u l t i n g  from the  
cons t ruc t i on  and opera t ion  o f  CRBRP. 

(e) As p a r t  o f  t he  process o f  l i c e n s i n g  a repos i to ry ,  NRC w i l l  r equ i re  t h a t  
s p e c i f i c a t i o n s  o f  10 CFR 60 be s a t i s f i e d  ( a t  a minimum) i n  order  t o  ensure 
compliance w i t h  EPA l i m i t s .  I n  add i t i on ,  t he  wastes from CRBRP w i l l  cons t i -  
t u t e  approximately 1/100th o f  t he  inventory  i n  a geologic repos i to ry  (based 
on conceptual r e p o s i t o r i e s  as described i n  DOE 1980b). This leads the  NRC 
s t a f f  t o  conclude t h a t  any releases from a repos i to ry  ( t h a t  are a t t r i b u t a b l e  
t o  CRBRP) should be i n s i g n i f i c a n t  and small by comparison ( f o r  instance) 
t o  the  cu r ies  o f  increased na tu ra l  r a d i o a c t i v i t y  du r ing  opera t ion  o f  a 
repos i to ry .  

(f) It i s  the  s t a f f ' s  view t h a t  i t  i s  no t  necessary t o  i d e n t i f y  s p e c i f i c  
r e p o s i t o r y  s i t e s  and t h a t  i d e n t i f y i n g  the  present s ta tus  o f  DOE'S reposi -  
t o r y  s i t e - s e l e c t i o n  program would no t  add t o  the  d iscussion o f  waste 
management impacts. Using the  ana lys is  i n  DOE 1980b as a basis,  impacts 
associated w i t h  the  repos i to ry  d isposal  i n  fou r  geologic media ( s a l t ,  
basa l t ,  g ran i te ,  and shale) are p.resented. As such, the  reader i s  pro- 
v ided w i t h  an est imate o f  the  range o f  impacts t h a t  might be observed i.f 
t h e r e p o s i t o r y  were s i t e d  a t  t he  Hanford Reservation; the  Nevada Test S i t e ;  
i n  Texas, M iss i ss ipp i ,  Utah, o r  Louisiana; o r  i n  a g r a n i t e  format ion i n  
the  east  o r  upper Midwest. 

(g) The wastes the  commentor r e f e r s  t o  o n  page 3-14 o f  t h e  supplement are 
m e t a l l i c  sodium wastes c o l l e c t e d  from fue l -hand l ing  equipment. As shown 
i n  Table D.7, these can is te rs  a re  est imated t o  t o t a l  60 over the  l i f e t i m e  
o f  t h e  CRBRP. Th is  i s  very.smal1 by comparison t o  the  number o f  o ther  LLW 
can is te rs  which the  CRBRP i s  p ro jec ted  t o  generate (12,000-13-000) and 
which would be s tored on s i t e  f o r  some pe r iod  p r i o r  t o  shipment t o  a. 
commercial LLW b u r i a l  ground. Th is  procedure o f  on s i t e  storage o f  LLW 
p r i o r  t o  shipment i s  e s s e n t i a l l y  t he  e x i s t i n g  p r a c t i c e  a t  LWRs w i t h  regard 
t o  storage and shipment o f  LLW t o  Barnwel l ,  South Carol ina; Beat ty ,  Nevada; 
o r  Hanford, Washington. The p r a c t i c e  r e s u l t s  i n  l i t t l e  o r  no impact on 
t h e  environment. 

The t e x t  o f  t he  supplement i s  n o t  e x p l i c t  regarding handl ing o f  m e t a l l i c  
sodium wastes because a t  t h i s  p o i n t  i t i s  the  NRC s t a f f ' s  understanding 
t h a t  DOE has no t  determined what procedure w i l l  be used f o r  u l t ima te  
d i  sposi ti on o f  metal 1 i c  sodi um wastes. 



, cEC-5--Tables 0.2 and 0.3: The analysis performed i n  the D ra f t  Supplement was 
not based on 10 CFR 51.20 Table S-3. 

DOE-Y--Table D.16: I n  Table D.16, for  "Spent Blanket Assemblies" person-rems 
should be 4.9; f o r  "HLW," the value should be 1.2 person-rems. This changes 
the t o t a l r  f o r  "Transport Workers" t o  25 person-rems and the t o t a l  f o r  "General 

; Populat ion and Transport Workers'' t o  30 person-rems. Appropriate changes i n  
, ,  the t e x t  i n  Section 5.2.4.5, Appendix 0.2.4.6, and Table 0.17 also have been 

made. 

NRDC-95--Retention Factors: The s ta f f  cannot f i n d  any basis t o  determine 
re ten t i on  factors  f o r  f u e l  reprocessing plants from the data presented i n  the 
document referenced by NRDC, DPSPU-75-25-1 (which i s  a 1976 document). Ashley 
and Ze ig le r  have presented data fo r  releases only. Other data from which reten- 
t i o n  factors  could be deduced are noted as c lass i f ied  i n  the document. For 
r e ten t i on  factors, the s t a f f  has re l i ed ,  t o  a degree, on p u b l i c l y  ava i lab le  
guides and standards, which are based on acceptable and achievable practices. 
The appl icants have committed i n  the ER t o  u t i l i z i n g  NRC Regulatory Guides* and 
EPA standards o r  t h e i  r equivalent  f o r  the Developmental Reprocessing Plant  (DRP). 
The re ten t ion  factors  used by the s ta f f  are considered t o  be somewhat conserva- 
t i v e  estimates based on l i k e l y  performance. See also comments t o  NRDC 94. 

The concept o f  zero l i q u i d  e f f luents  i s  a DOE design concept f o r  the DRP, not 
an assumption by the NRC. Further,  t h i s  approach has been the basis f o r  the 
design o f  recent ly  proposed p l a n t  fo r  fuel reprocessing. Therefore, the NRC 
s t a f f  f inds no basis f o r  adding a l i q u i d  e f f luen t  t o  the p lan t  design concept 
proposed by DOE. 

NRDC-96--Time of In te res t :  The term "time frame o f  in te res t "  f o r  CRBRP used by 
t he  s t a f f  i n  t h i s  sect ion re fers  t o  the several decades o f  p ro~osed o ~ e r a t i o n  . . 
o f  the  CRBRP. 

NRDC 97--Isotopic Concentrations and HEPA F i l t e r  Cleanup Factors: This NRDC 
comment seems t o  center about the  be l i e f  t h a t  i so top ic  concentrations and HEPA 
f i l t e r  cleanup fac to rs  used i n  Section D.2.1.2 (core fue l  fabr icat ion)  o f  
Appendix D are nonconservative assumptions. 

With regard t o  plutonium i so top i c  concentrations, DOE spec i f i ca l  l y  provides the 
i so top i c  concentrations o f  the feed plutonium i n  the core and states: "The 
i so top i c  s p l i t  i s  s im i l a r  t o  FFTF-grade plutonium." The s t a f f  has considered 
t he  DOE-specified plutonium composition i n  i t s  review o f  the CRBR fue l  cycle 
and has also considered the use of LWR high-burnup plutonium, which was used i n  
DOE1s environmental review of the Fuels Mater ia ls and Engineering F a c i l i t y  
(FMEF). The s t a f f  assessment i s  based on a combination o f  the worst condit ions 
o f  both assumptions. 

"Regulatory Guides 3.18, "Confinement Barr iers  and Systems f o r  Fuel Reprocessing 
Plants"; 3.20, "Process Offgas Systems fo r  Fuel Reprocessing Plant"; 3.26, 
"Standard Format and Content o f  Safety Analysis Reports f o r  Fuel Reprocessing 
Plants. I' 



With regard t o  cleanup f a c t o r s ,  cleanup fac tors  app l i cab le  t o  i n d i v i d u a l  
f i l t e r s  o r  banks o f  f i l t e r s  i n  se r i es  are n o t  r o u t i n e l y  measured du r ing  opera- 
t i o n s  i n v o l v i n g  p lutonium f o r  a number o f  reasons such as w ide ly  va r i ed  oper- 
a t ions ,  range o f  source concentrat ion,  e t c .  Therefore, NRC has no d i r e c t l y  
obtained q u a n t i t a t i v e  values o f  annual cleanup f a c t o r s  f o r  t he  operat ions 
mentioned. However, such f a c t o r s  are determined f o r  systems before the  f i l t r a -  
t i o n  system i s  used. Guidance t o  NRC l icensees and DOE cont rac tors  s i m i l a r l y  
advises t h a t  HEPA f i l t e r  systems should be tes ted  a f t e r  f i l t e r  i n s t a l l a t i o n  
us ing  a " co ld  DOP" t e s t . "  Acceptance should be based on an e f f i c i e n c y  o f  
99.95% o r  b e t t e r .  A system w i t h  th ree  f i l t e r s  i n  se r i es  (as planned f o r  the 
SAF l i n e )  t h a t  passes t h i s  t e s t  w i l l  have a ca l cu la ted  cleanup f a c t o r  o f  1.25 x 
10- lo .  For these reasons the s t a f f  f e e l s  t h a t  d e r a t i n g  a f i l t r a t i o n  system by 
a f a c t o r  o f  100 (cleanup f a c t o r  1.25 x i s  a s u f f i c i e n t l y  conservat ive 
bas is  f o r  es t ima t ing  gaseous e f f l u e n t  q u a l i t y .  

NRDC-98--Reprocessing CRBR Spent Fuel: The s t a f f  disagrees t h a t  the  Savannah 
River  p l a n t  would be appropr ia te  f o r  es t ima t ing  the  environmental e f f e c t s  o f  
reprocessing spent CRBRP f u e l .  DOE has i n d i c a t e d  t h a t  t he  DRP i s  t he  l i k e l y  
candidate f o r  reprocessing CRBRP spent f u e l .  The NRC s t a f f  has evaluated the  
environmental e f f e c t s  based upon t h e  proposed design cond i t i ons  o f  t h i s  most 
l i k e l y  a l t e r n a t i v e .  Fur ther ,  based on t h e  DOE commitment t o  c u r r e n t  DOE, EPA, 
and NRC standards and guides, t he  s t a f f  be l ieves  t h a t  the  est imates are reason- 
able and, i n  some instances, conservat ive. 

NRDC 99- -A l te rna t ive  Reprocessing Plants: There would have t o  be some phys i ca l  
a l t e r a t i o n  o f  e i t h e r  the Savannah R iver  o r  Hanford p l a n t s  f o r  CRBR spent f u e l  
reprocessing. Whi le DOE has presented very l i t t l e  i n fo rma t ion  as t o  the  speci-  
f i c  p rov i s ions  i n  t he  event t h a t  CRBR f u e l  would be processed a t  these s i t e s ,  
i t i s  the  s t a f f ' s  understanding t h a t  these design parameters f o r  t he  DRP would 
be app l ied  t o  any o f  the  DOE a l t e r n a t i v e s .  These a l t e r a t i o n s  could i nc lude  
p rov i s ions  such as removal o f  krypton-85, e tc .  I t  i s  expected t h a t  f u r t h e r  
environmental ana lys is  o f  such changes would be performed by DOE i f  such changes 
t o  the  f u e l  cyc le  were proposed. 

The s t a f f  reference on page 0-14 t o  impacts from releases being "very smal l "  
was drawn from the  DOE (ERDA) documents c i t e d  i n  t h e  paragraph. The statement 
i s  f a c t u a l l y  c o r r e c t  from t h a t  perspect ive.  

NRDC-100--Waste Management Impacts: I n  i t s  assessment o f  t he  impacts associated 
w i t h  t h e  storage and d isposal  o f  r a d i o a c t i v e  wastes t h a t  would r e s u l t  from t h e  
CRBRP f u e l  cyc le ,  t h e  s t a f f  considered wastes produced by the  b lanket  f u e l  
f a b r i c a t i o n  p l a n t ,  t he  core f u e l  f a b r i c a t i o n  p lan t ,  the  reac to r  p lan t ,  and the  
proposed fuel  reprocessing p lan t .  These f a c i l i t i e s  represent  a l l  o f  waste 
streams from the  CRBRP f u e l  cyc le.  The s t a f f  sees no reason t o  examine the  
s o l i d  waste streams associated w i t h  the  Savannah River  p l a n t  F separat ions 
area, which i s  a defense establ ishment.  

"Regulatory Guide 3.12, "General Design Guide f o r  V e n t i l a t i o n  Systems o f  
Plutonium Processing and Fuel Fab r i ca t i on  Plants;  DOE Manual Chapter 5480.1A, 
"Environmental Pro tec t ion ,  Safety, and Heal th P ro tec t i on  Program f o r  DOE 
Operations," August 13, 1981. 



As p a r t  o f  t h e  process o f  l i c e n s i n g  a  repos i to ry ,  the  requirements o f  10 CFR 60 
w i l l  have t o  be s a t i s f i e d  ( a t  a  minimum) t o  ensure t h a t  EPA l i m i t s  w i l l  be 
achieved. Because CRBRP wastes c o n s t i t u t e  such a  minor f r a c t i o n  o f  t he  o v e r a l l  
r e p o s i t o r y  inventory ,  i t  i s  t he  s t a f f ' s  view t h a t  any releases from t h e  repos i -  
t o r y  which could be a t t r i b u t a b l  t o  CRBRP would be very small ( i . e . ,  approximately 
1% based upon the  r e l a t i v e  q u a n t i t y  o f  CRBR f u e l  t o  r e p o s i t o r y  inventory) .  

Table 5.4.9 i n  DOE 1980b (see t h e  Reference sect ion)  d isp lays  annual releases 
o f  n a t u r a l l y  occu r r i ng  r a d i o a c t i v i t y  t o  t he  a i r  from cons t ruc t i on  o f  a  geologic  
repos i to ry .  The nuc l i de  values i n  Table 5.4.9 were added together  f o r  each o f  
t h e  f o u r  geologic  media. Th is  r e s u l t e d  i n  t o t a l  releases ranging from 5.9 x  

C i / y r  f o r  a  s a l t  r e p o s i t o r y  t o  53 C i / y r  f o r  a  g r a n i t e  repos i to ry .  Because 
CRBRP wastes c o n s t i t u t e  about 1/100th o f  t he  repos i to ry  inventory ,  releases 
a t t r i b u t a b l e  t o  CRBRP on a  p ro  r a t a  bas is  are 6  x  Ci/yr f o r  a  s a l t  repos i -  
t o r y  and 5  x  1 0 - I  C i / y r  f o r  a  g r a n i t e  repos i to ry .  

DOE 1980b est imated t h a t  t he  70-year accumulated whole-body dose t o  a  reg iona l  
popu la t ion  from annual re leases o f  "radon and decay products1' f o r  each o f  t he  7  
years o f  min ing would range between 7  x  person-rems ( f o r  a  s a l t  r epos i to ry )  
t o  100 person-rems ( f o r  a  g r a n i t e  repos i to ry ) .  Again, app ly ing  a  f a c t o r  o f  
1/100 t o  these doses t o  account f o r  t he  c o n t r i b u t i o n  o f  CRBRP wastes t o  t h e  
o v e r a l l  inventory  y i e l d s  doses ranging between 7  x  person-rems ( f o r  a  s a l t  
r epos i to ry )  and 1 person-rem ( f o r  a  g r a n i t e  repos i to ry ) .  

The t e x t  i n  t he  supplement w i l l  be mod i f ied  t o  r e f l e c t  t h a t  t h e  doses are  
70-year accumulated doses (and not  annual doses). The dose t h a t  t h e  reg iona l  
popu la t ion  i s  p ro jec ted  t o  rece ive  from background r a d i a t i o n  has a lso  been 
changed t o  account f o r  70 yea rs  o f  exposure. (See a l so  response t o  NRDC-99.) 

NRDC-101--Dose Commitments from Fuel Reprocessing: This  comment ra i ses  f o u r  
po in t s :  (1) " the  s t a f f  should exp la in  more f u l l y  the  under ly ina  assumption - - 
behind t h e - c a l c u l a t i o n s ,  (2) the'  s t a f f  should present est imates o f  the '  dose t o  
the  bone sur face from exposure t o  r a d i o a c t i v e  e f f l u e n t s  from t h e  f u e l  reprocess- 
i n g  p l a n t  because ' t h e  bone sur face dose i s  c o n t r o l l i n g  w i t h  respect  t o  t he  
CRBR s i t e  s u i t a b i l i t y  source term analysis," '  (3) t h e  source term used f o r  t h e  
f u e l  reprocessing p l a n t  i s  t oo  low by a  f a c t o r  o f  50 t o  600; and (4) t h e  dose 
t o  the  bone sur face i s  about 4  t o  5 t imes h igher  than t h e  dose t o  the  bone. 

I n  regard t o  t h e  f i r s t  p o i n t ,  the  s t a f f  has provided NRDC w i t h  i t s  d e t a i l e d  
c a l c u l a t i o n s  o f  doses from exposures t o  rad ioac t i ve  e f f l u e n t s  from the  f u e l  
reprocessing p l a n t  (see S t a f f ' s  Responses t o  I n t e r r o g a t o r i e s  14-18 o f  t he  NRDCts 
27th se t  o f  I n te r roga to r i es ) .  The s t a f f  inc luded the  p e r t i n e n t  reference i n  
t h e  D r a f t  Supplement, r a t h e r  than the  d e t a i l e d  ca l cu la t i ons ,  because the  pr imary 
emphasis i n  t h e  supplement should be on descr ib ing  t h e  p o t e n t i a l  impacts, r a t h e r  
than the  d e t a i l s  o f  t he  ca l cu la t i ons .  

I n  regard t o  t h e  second p o i n t ,  i t  should be noted t h a t  the  source term f o r  t he  
f u e l  reprocessing p l a n t  i s  q u i t e  d i f f e r e n t  than the  source term used i n  evalu- 
a t i n g  pos tu la ted  design-basis accidents f o r  t h e  purpose o f  s i t e  s u i t a b i l i t y  f o r  
CRBRP. Most o f  t h e  est imated doses from exposure t o  rad ioac t i ve  e f f l u e n t s  from 
the  f u e l  reprocessing p l a n t  were due t o  exposure t o  ' t r i t i u m  and carbon 14. 
Because t r i t i u m  and carbon-14 tend t o  be dispersed un i fo rmly  throughout t he  

I body, and because t h e  r i s k  t o  the  bone sur face i s  small i n  comparison t o  t h e  



r i s k  o f  i r r a d i a t i o n  o f  the  t o t a l  body, the  s t a f f  d i d  no t  present  est imates o f  
the  dose t o  the  bone surface. 

For response t o  the  t h i r d  po in t ,  see the  responses t o  NRDC-94 and -99 above. 

I n  regard t o  the  l a s t  po in t ,  i t  should be noted t h a t  dose conversion fac to rs  
f o r  the  bone sur face may o r  may no t  be greater  than the  dose conversion fac to rs  
f o r  the  bone, because dose conversion fac to rs  are s p e c i f i c  f o r  a  p a r t i c u l a r  
rad ionuc l ide  (see a l so  response t o  second p o i n t  above). 

NRDC-102--Dose Commitments from Reprocessing: The c o o l i n g  t ime o f  spent CRBR 
f u e l  has no e f f e c t  on the  s t a f f ' s  ca l cu la t i ons  of doses f o r  normal t r a n s ~ o r t a -  
t i o n  condi t ions.  The s t a f f ' s  basis f o r  i t s  ca l cu la t i ons  was t h a t  any package 
used i n  t ranspor ta t i on  would meet the  cond i t ions  o f  DOT regu la t ions ,  49 CFR 
173.393, by p rov i s ion  o f  adequate sh ie ld ing .  Thus r a d i o l o g i c a l  exposures would 
be 1  im i ted  t o  2  mrems/hr a t  any normally occupied p o s i t i o n  i n  a  t r a n s p o r t  vehi- 
c l e  and 10 mrems/hr a t  any p o i n t  2  m from the v e r t i c a l  planes p ro jec ted  from 
the  ou te r  edges o f  an open t ranspor t  vehic le.  Th is  i s  a  very conservat ive 
(high-side) bas is  because the  s t a f f  d i d  no t  take c r e d i t  f o r  any reduc t ion  i n  
exposure below these l i m i t s ,  b u t  assumed t h a t  the  dose r a t e  was t h e  l e v e l  
permi t ted  by the  regu la t ions .  

With regard t o  waste management impacts, the  footnote i n  Table 0.4 r e f e r s  t o  
values which would be n e g l i b l e  i n  comparison t o  releases o f  "radon and decay 
products" du r ing  repos i to ry  const ruc t ion .  It i s  the  s t a f f ' s  view t h a t  t he  
foo tnote  would be c l e a r e r  i f  i t  were reworded as fo l lows:  

... means no t  reported, o r  the  s t a f f  be l ieves  these values would be 
n e g l i b l e  by comparison t o  other  releases reported under waste management. 

Add i t i ona l l y ,  t h e  repos i to ry  system w i l l  be l i censed t o  comply w i th ,  as a  
minimum, the  c r i t e r i a  spec i f i ed  i n  10 CFR 60. As a  r e s u l t ,  any releases from 
CRBRP wastes i n  a  repos i to ry  would be very small i n  comparison t o  the  0.5 C i /y r  
est imate f o r  re lease o f  radon and decay products t h a t  might  occur dur ing  reposi -  
t o r y  mining operat ions. 

SRIC-1--Transport Vehicles: The desc r ip t i on  o f  t ranspor t  veh ic les  i s  i r r e l e -  
vant t o  the  ana lys is  o f  the  environmental impact o f  ma te r ia l  t ranspor ta t i on .  
No c r e d i t  was taken f o r  the  added sa fe ty  provided by t h e  safeguards features o f  
t h e  vehic le.  

The packaging used must be demonstrated t o  meet the  requirements o f  10 CFR 71. 
It should be noted t h a t  no Type B package has ever released any o f  i t s  contents 
as a  r e s u l t  o f  a  t ranspor ta t i on  accident.  Package design c r i t e r i a ,  coupled 
w i t h  thorough q u a l i t y  assurance requirements, p rov ide  confidence t h a t  t he  proba- 
b i  1  i t y  o f  a  Type B package re leas ing i t s  contents i n  a  severe accident  i s  low. 

The FES i s  concerned on ly  w i t h  the  impact o f  t ranspor t i ng  ma te r ia l s  r e l a t i n g  t o  
t h e  CRBRP, n o t  w i t h  wastes from commercial and m i l i t a r y  sources. 

SRIC-4--West Va l ley  Releases: The s t a f f  i s  f u l l y  aware o f  the  releases r e s u l t -  
i n g  from operat ion o f  the  West Va l ley  reprocessing p lan t .  That p l a n t  was 
designed t o  have c o n t r o l l e d  releases o f  low- level  r a d i o a c t i v i t y  i n  l i q u i d  



e f f l u e n t s .  However, recent  design concepts have e l im ina ted releases o f  rad io -  
a c t i v i t y  i n  1 i q u i d  e f f l u e n t s .  The most 1 i ke ly  candidate f o r  reprocessing t h e  
spent f u e l  from t h e  CRBRP i s  t he  Development Reprocessing P lan t ,  which excludes 
a l i q u i d  pathway. 

The meteorological  model used by the  s t a f f  f o r  es t imat ing  the  r a d i o l o g i c a l  
impact o f  releases o f  r a d i o a c t i v i t y  i s  i nd i ca ted  on page D-30, Sect ion 4.2.4.3. 
The released r a d i o a c t i v i t y  i s  sub jec t  t o  t h e  phys ica l  laws o f  d i f f u s i o n  and 
advect ion which have been u t i l i z e d  and app l i ed  f o r  many years i n  t h e  nuclear  
indus t ry .  For example, one usefu l  reference i s  "Meteorology and Atomic Energy 
1968," David H. Slade, E d i t o r ,  U.S. Atomic Energy Commission, J u l y  1968. 
Because the  releases considered here by t h e  s t a f f  w i l l  occur over several 
years, i t  i s  h i g h l y  l i k e l y  t h a t  t h e  d ispers ion  w i l l  be i n  a l l  d i r e c t i o n s  from 
the  p l a n t ,  b u t  p r i m a r i l y  i n  t he  predominant wind d i rec t i ons .  

WAL-2--Use o f  Already Produced Depleted Uranium: The comment quest ions the  
v a l i d i t y  o f  app ly ing  no environmental impacts t o  t h e  CRBR f u e l  cyc le  f o r  t he  
use o f  a l ready produced depleted uranium. The DOE has on hand thousands o f  
tons o f  depleted uranium t a i l s  as t h e  r e s u l t  o f  i t s  operat ions t o  produce 
enriched uranium f o r  o the r  programs. This  s t o c k p i l e  was produced independent 
o f  any CRBRP requirements, and the  environmental e f f e c t s  from i t s  p roduct ion  
are a t t r i b u t a b l e  t o  those programs. Thus, t h e  use of t h i s  uranium f o r  t h e  CRBR 
program has no e f f e c t  on the  q u a n t i t y  o f  uranium mined o r  m i l l e d  i n  t h e  pas t  o r  
t o  be mined o r  m i l l e d  i n  t h e  fu tu re .  The uranium used f o r  t he  CRBRP w i l l  n o t  
have t o  be replaced i n  t h e  s t o c k p i l e  because i t i s  no t  a commodity t h a t  i s  
otherwise i n  demand. Thus, i t  i s  e n t i r e l y  v a l i d  t h a t  no environmental impact 
be ascr ibed t o  t h e  CRBR f u e l  cyc le  f o r  t h e  use o f  t h e  depleted uranium wi th -  
drawn from t h e  DOE t a i l s  s tockp i l e .  

Wi th regard t o  t h e  a v a i l a b i l i t y  o f  plutonium, the  DOE has s ta ted  t h a t  t h e  
p lutonium t o  be used f o r  t he  i n i t i a l  loadings o f  t h e  CRBRP w i l l  come from 
e x i s t i n g  DOE s tockp i les .  Thus, i t  a l s o  i s  a v a i l a b l e  as a r e s u l t  o f  e x i s t i n g  
programs and has no t  o r  w i l l  n o t  be produced j u s t  f o r  t he  CRBRP. Because i t  i s  
ma te r i a l  on hand from o ther  programs, i t  does not  c rea te  any environmental 
e f f e c t s  a t t r i b u t a b l e  t o  t h e  CRBR program. 

12.12.E Safeguards Related t o  the  CRBRP Fuel Cycle and Transportat ion o f  
Radioact ive Ma te r ia l s  

12.12.E.1 I n t r o d u c t i o n  

CSE-l--Diversion o f  Plutonium: CSE i nd i ca tes  a concern about t he  r i s k s  o f  
plutonium d i ve rs ion  from t h e  CRBR f u e l  cyc le.  

The s t a f f  has reviewed DOE'S safeguards proposals f o r  t h e  CRBRP, i n c l u d i n g  a l l  
f u e l  cyc le  and t r a n s p o r t a t i o n  a c t i v i t i e s .  I n  t he  ER t he  app l icants  made a 
commitment t o  apply extensive safeguards measures t o  CRBR a c t i v i t i e s .  The 
s t a f f  found t h a t  these measures are  appropr ia te  f o r  t he  a c t i v i t i e s  i n  quest ion 
and t h a t  t h e  r e q u i s i t e  technologies w i l l  be ava i l ab le .  Thus the  s t a f f  con- 
cluded t h a t ,  based on DOE'S planned safeguard measures, t h e  r i s k s  o f  plutonium 
d i ve rs ion  are acceptably small. 

CSE i s  i n  e r r o r  about t h e  q u a n t i t y  o f  p lutonium produced by the  CRBRP. The 
CRBRP w i l l  have a p lutonium throughput o f  about 1,000 kg (2,000 I b )  pe r  year 



and w i l l  produce about 150 kg (325 l b )  per  year  i n  excess o f  i t s  needs, n o t  
2,000 - 4,000 1b as noted i n  t he  CSE comment. 

MS-2--Safeguards: The s t a f f  be l ieves  t h a t  the  consequences o f  a successful  a c t  
o f  sabotage o r  t h e f t  could be severe and has s ta ted  t h i s  i n  t h e  FES. The 
s t a f f ' s  approach t o  t h i s  environmental review has the re fo re  been t o  evaluate 
t h e  p o t e n t i a l  e f fec t iveness  o f  DOE's safeguards proposals, and t h e  s t a f f  has 
concluded t h a t  t h e  p r o b a b i l i t y  o f  a successful  a c t  o f  sabotage o r  t h e f t  i s  low. 
The s t a f f  be l ieves  t h a t  the  d iscussion o f  DOE's proposals i n  t h e  FES i s  s u f f i -  
c i e n t l y  d e t a i l e d  f o r  an environmental review o f  t h e  CRBR f u e l  cyc le .  

The s t a f f  has p rev ious l y  considered the  soc ie ta l  e f f e c t s  o f  safeguarding a 
commercial p lutonium indus t ry .  I n  updat ing t h e  response t o  a comment received 

i 
on the  DES (see p. 11-21), t h e  s t a f f  referenced the  ana lys i s  o f  s o c i e t a l  impacts 
i n  NUREG-0414, "Safeguarding a Domestic Mixed Oxide Indus t r y  Against  a Hypo- 
t h e t i c a l  Subnational Adversary." NUREG-0414 concluded t h a t  t he  measures requ i red  
t o  safeguard a mixed oxide i ndus t r y  are n o t  l i k e l y  t o  have severe s o c i e t a l  
e f f e c t s .  

NRDC-103--Evaluation o f  Safeguards Proposal: The commentors have objected t o  
the  c r i t e r i a  used by the  s t a f f  t o  assess DOE's safeguards proposals. The com- 
ment suggests t h a t  t he  c r i t e r i a  a re  too  weak, and should be strengthened by 
s u b s t i t u t i n g  "high" assurance f o r  "reasonable" assurance. 

The s t a f f  be l ieves  t h a t  t he  safeguards rev iew i n  Appendix E i s  o f  appropr ia te  
depth and scope f o r  the  cons t ruc t i on  permi t  phase o f  t he  f a c i l i t y  under l i c e n s i n g  
rev iew and f o r  f a c i l i t i e s  t h a t  w i l l  no t  be sub jec t  t o  NRC l i c e n s i n g  rev iew b u t  
t h a t  have the  p o t e n t i a l  t o  c o n t r i b u t e  t o  t h e  environmental e f f e c t s  o f  a f a c i l i t y  
undergoing the  l i c e n s i n g  review. The purpose o f  t h i s  l i c e n s i n g  rev iew i s  t o  
make sure t h a t  the  app l icants  understand t h e  re levan t  NRC regu la t i ons  and have 
a n t i c i p a t e d  a l l  o f  t h e  major p o t e n t i a l  environmental impacts. I n  t he  case o f  
safeguards, t h e  s t a f f ' s  approach has been t o  assess t h e  general systems proposed 
by DOE t o  determine i f  they are  t e c h n i c a l l y  reasonable, i f  they  are app l i cab le  
t o  t h e  f a c i l i t i e s  i n  quest ion, and i f  they are roughly comparable t o  t h e  measures 
NRC requ i res  f o r  i t s  licensees,. The c r i t e r i a  i n  Appendix E were se lec ted  t o  
r e f l e c t  t h i s  approach. 

The CRBRP w i l l  u l t i m a t e l y  be reviewed by t h e  NRC f o r  an opera t ing  l icense;  A t  
t h a t  stage, t h e  safeguards system f o r  the  reac to r  w i l l  be assessed i n  more 
d e t a i l  and compliance w i t h  s p e c i f i c  NRC requirements, some o f  which have the  
o b j e c t i v e  o f  p r o v i d i n g  a "high" assurance, w i l l  be determined. 

For o the r  f a c i l i t i e s  o f  t h e  CRBR f u e l  cyc le ,  t h e  ex tan t  rev iew w i l l  l i k e l y  be 
the  on l y  NRC review. 

OCRE-4--Workability o f  Safeguards: Th is  comment contends t h a t  t h e  safeguards 
discussed i n  Appendix E a re  o f  unproven w o r k a b i l i t y .  The s t a f f  be l ieves  t h a t  
t h i s  statement' i s  inaccurate. M O S ~  o f  the  safegu&ds measures proposed by DOE 
are s i m i l a r  t o  systems c u r r e n t l y  employed a t  o ther  DOE nuclear  f a c i l i t i e s  o r  a t  
comparable NRC-licensed f a c i l i t i e s .  A l l  o f  DOE's proposals f o r  i n t r u s i o n  
de tec t ion ,  access c o n t r o l ,  alarm response, and phys ica l  inventory  systems can 
be implemented w i t h  c u r r e n t l y  a v a i l a b l e  technologies. Some o f  DOE's proposals 
f o r  r a p i d  mater ia l  account ing i n  t h e  reprocessing p l a n t  appear t o  r e q u i r e  
measurement technologies t h a t  have n o t  been ex tens i ve l y  employed i n  c u r r e n t l y  



opera t ing  f a c i l i t i e s .  The s t a f f  recognized, however, t h a t  s i g n i f i c a n t  progress 
i s  being made i n  safeguards measurement technologies and concluded t h a t  i n  t he  
t ime requ i red  t o  plan, design, and bu i  l d  the Developmental Reprocessi ng P lan t  
i t  i s  h i g h l y  l i k e l y  t h a t  t he  necessary techn ica l  ref inements w i l l  be ava i lab le .  

OCRE a l s o  contends t h a t  an e f f e c t i v e  safeguards systems f o r  the  CRBRP would 
have an adverse impact on c i v i l  l i b e r t i e s  and t h a t  t h i s  issue has no t  been 
considered by the  s t a f f .  I n  updat ing the  response t o  a comment received on the  
DES (see p. 11-21), t he  s t a f f  referenced the  ana lys is  o f  s o c i e t a l  impacts con- 
ta ined i n  NUREG-0414. NUREG-0414 concluded t h a t  the  measures requ i red  t o  
safeguard a mixed oxide i ndus t r y  a re  no t  l i k e l y  t o  have severe soc ie ta l  e f f e c t s .  
Thus the  s t a f f  be l ieves  t h a t  t h i s  comment has a l ready been addressed and does 
no t  requ i re  a f u r t h e r  response. 

OCRE has a l so  pos tu la ted  t h a t  p lutonium produced by the  CRBRP w i l l  be used f o r  
U.S. nuclear  weapons. The s t a f f  i s  no t  aware o f  any p lans t o  use plutonium 
produced by the  CRBRP f o r  U.S. nuclear  weapons. Fur ther ,  t h e  s t a f f  does no t  
be l i eve  t h a t  the use o f  the  CRBR f u e l  cyc le  would be an e f f i c i e n t  o r  e f f e c t i v e  
way t o  produce weapons-grade plutonium. 

12.12.E.2 Safeguards Design-Basis Threats 

NRDC-104--Threat Comparison: The s t a f f  be l ieves  t h a t  t h e  statement made i n  
Sect ion E.2.1 "...safeguards programs designed i n  accordance w i t h  D O E ' S  t h r e a t  
guidance w . i l l  prov ide a l e v e l  o f  p r o t e c t i o n  aga ins t  t h e f t  and sabotage a t  l e a s t  
as h igh  as t h a t  prov ided by programs designed i n  accordance w i t h  NRC's design 
basis  t h rea ts "  i s  co r rec t .  Because DOE's t h r e a t  guidance i s  c l a s s i f i e d ,  i t  i s  
no t  poss ib le  i n  t h i s  assessment t o  perform an item-by-item comparison w i t h  NRC's 
design-basis th rea ts .  

NRDC-105--Design-Basis Threats: Sect ion E.2.2 i s  a paraphrasing o f  the  NRC's 
des ign-bas is - th rea t  d e f i n i t i o n  i n  10 CFR 73. l(a).  The design-basis t h r e a t  
d e f i i i  t i o n  does no t  con ta in  the  phrase " w i t h  a h igh  degree o f  assurance"; i n  
f a c t ,  t h i s  phrase i s  no t  contained i n  any p a r t  o f  10 CFR 73.1. The chapter on 
general performance ob jec t i ves  f o r  physical  s e c u r i t y  systems, 10 CFR 73.20, 
s ta tes  t h a t  the  l icensee must e s t a b l i s h  a phys ica l  s e c u r i t y  system t h a t  " w i l l  
have as i t s  o b j e c t i v e  t o  p rov ide  h igh  assurance t h a t  a c t i v i t i e s  i n v o l v i n g  
spec ia l  nuclear mater ia l  a re  n o t  i n i m i c a l  t o  t he  common defense and secu r i t y . "  

12.12.E.3 DOE Safeguards System f o r  Plutonium Conversion 

CEC-2--Diversion and Sabotage: See comments i n  Sect ion 12.7.3. 

NRDC 106--Physical Secu r i t y  System: The depth o f  the  s t a f f ' s  review o f  DOE's 
safeguards proposals has been appropr iate f o r  an environmental impact review, 
as discussed i n  response NRDC-103. Bearing i n  mind t h a t  t he  cen t ra l  purpose o f  
the  NRC l i c e n s i n g  rev iew i s  t o  consider a l i cense  f o r  t he  CRBRP, n o t  the  fuel 
cyc le  a c t i v i t i e s ,  t he  s t a f f  be l ieves  t h a t  the  f u e l  cyc le  review has been suf-  
f i c i e n t l y  de ta i l ed .  

NRDC-107--Material Contro l  and Accounting System: The s t a f f  agrees w i t h  the  
commentors t h a t  adequate ma te r ia l  c o n t r o l  and accounting (MC&A) i s  important  
f o r  a safeguards system. The s t a f f  accepted as reasonable DOE's statement t h a t  
f o r  t he  conversion p l a n t  the  l i m i t  o f  e r r o r  on a 2-month inventory  d i f f e rence  



would be l ess  than 0.5% o f  throughput. The bas is  f o r  t h e  s t a f f ' s  p o s i t i o n  i s  
t h e  opera t ing  experience o f  NRC 1 icensees w i t h  s imi  1 a r  f a c i  1 i t i e s .  NRC regula-  
t i o n s  r e q u i r e  f u e l  cyc le  l icensees (except some p o r t i o n s  o f  reprocessing p lan ts )  
possessing formula q u a n t i t i e s  o f  s t r a t e g i c  specia l  nuclear  ma te r i a l *  t o  per form 
mate r ia l  balances every 2 months w i t h  measurement svstem l i m i t s  o f  e r r o r  o f  no t  
more than 0.5% o f  thr&ghput. Rarely do the  l icensees i n  quest ion  have d i f -  
f i c u l t y  meeting t h i s  requirement. 

i 
I n  a d d i t i o n  t o  phys ica l  inventory  accounting system, DOE has s ta ted  i n  t h e  ER i 

t h a t  t he  conversion f a c i l i t y  w i l l  be equipped f o r  u n i t  process accounting. The t ,  
I 

NRC does no t  a t  present  have any requirements f o r  such a system, b u t  t h e  s t a f f  I 

views DOE's proposals i n  t h i s  area as a usefu l  supplement t o  t h e  more conven- 
t i o n a l  p a r t s  o f  t h e  DOE safeguards plans. On p. 5.7-45 o f  t h e  ER, DOE states:  
"on l i n e  u n i t  process accountancy data and bulk/chemical ana lys i s  data w i l l  be 
cont inuously  f e d  t o  a computer and analyzed f o r  abrupt  and p r o t r a c t e d  losses." 
An MC&A system based on computer-accessed, on l i ne  ins t rumenta t ion  should be 
ab le  t o  p rov ide  t i m e l y  de tec t i on  o f  t h e f t  o r  loss. The s t a f f  be l ieves  t h a t  i t  
i s  t e c h n i c a l l y  f e a s i b l e  t o  implement a computerized data handl ing system t h a t  
w i l l  f u n c t i o n  r e l i a b l y  and prov ide MC&A in fo rmat ion  w i t h  acceptable t ime l iness .  
Several nuclear  f u e l  cyc le  f a c i l i t i e s  have experience w i t h  such systems. I n  
t h e  TA-55 p lutonium f a c i l i t y  a t  Los Alamos, DOE has demonstrated a comprehensive 
u n i t  process accounting system w i t h  encouraging r e s u l t s  (Auguston, 1978). I n  
sum, wh i l e  t h e  s t a f f  recognizes t h a t  t he re  i s  r e l a t i v e l y  l i t t l e  opera t iona l  
experience w i t h  u n i t  process accounting, i t appears t h a t  t he  components are  
s u f f i c i e n t l y  developed t o  permi t  i t s  implementation i n  t h e  CRBR conversion 
process as a supplement t o  DOE's o ther  safeguards systems. 

The commentors quest ion  whether DOE w i l l  have t h e  funding and des i re  t o  a c t u a l l y  
implement these advanced safeguards systems when t h e  t ime comes. The NRC s t a f f  
has been assured t h a t  the  safeguards descr ip t ions  i n  t h e  ER represent  DOE's 
i n t e n t i o n s  w i t h  regard t o  t h e  CRBR f u e l  cycle. 

NRDC-108--Plutonium Conversion Safeguards: I n  Sect ion E.3.4 t h e  s t a f f  concluded 
t h a t  DOE's ~ r o ~ o s a l s  f o r  safeguards f o r  t he  conversion f a c i l i t v  meet t he  th ree  
assessment c r i t e r i a  o f  sec t i on  E.1. The bases f o r  t h i s  conc l& ion  were (1) t h a t  
DOE'S proposals inc lude a l l  essent ia l  safeguards elements f o r  t h i s  s o r t  o f  
f a c i  1 i t y  and, (2) t h a t  t h e  performance goals spec i f i ed  by DOE appear t o  be 
t e c h n i c a l l y  achievable and comparable t o  the  requirements t h a t  NRC would 
impose on i t s  l icensees. The reasonableness o f  t h e  MC&A performance goals i s  
discussed i n  NRDC-107. 

The issue o f  "high" versus "reasonable" assurance i s  discussed i n  NRDC-103. 

The s t a f f  d i d  n o t  attempt f o r  t he  purposes o f  t h i s  review t o  e s t a b l i s h  a 
q u a n t i t a t i v e  c r i t e r i o n  f o r  " t ime ly"  detect ion.  Physical s e c u r i t y  systems 
u s u a l l y  p rov ide  almost instantaneous de tec t i on  o f  i n t r u s i o n s  o r  unauthorized 
a c t i v i t i e s .  As discussed i n  NRDC-107, t he  u n i t  process accounting system f o r  
t h e  conversion f a c i l i t y  w i l l  be based on computer-accessed o n l i n e  data. Such 
systems can be designed t o  de tec t  losses w i t h i n  per iods o f  a few days o r  even 
hours. The s t a f f  be l ieves  t h a t  t he  i n teg ra ted  combination o f  phys ica l  secu r i t y ,  
u n i t  process accounting, and t h e  ma te r ia l  con t ro l s  requ i red  by DOE Orders can 

*See 10 CFR 70 f o r  exact  d e f i n i t i o n s  o f  terminology. 



b 
p rov ide  a h igh  p r o b a b i l i t y  of p revent ing  successful  t h e f t s  and de tec t i ng  removals 
from process s h o r t l y  a f t e r  they occur ( w i t h i n  days o r  hours). 

Sect ion E.3.4 conta ins the  statement t h a t  t he  conversion f a c i l i t y  would be 
prov ided w i t h  communications systems adequate t o  f a c i l i t a t e  e f f e c t i v e  response 
ac t ions  by bo th  o n s i t e  and o f f s i t e  forces. The s t a f f  d i d  no t  i n tend  t o  imply, 
as the  comment suggests, t h a t  o f f s i t e  fo rces  alone can prov ide  adequate phys ica l  
secu r i t y .  

The conclus ion o f  t he  plutonium conversion p a r t  o f  t h i s  r e p o r t  was t h a t  i t s  
safeguards system would be able t o  ensure t h a t  t he  r i s k  from t h e  design-basis 
safeguards t h r e a t  i s  no greater  than a t  s i m i l a r  f a c i l i t i e s .  As expla ined 
above, the  bases f o r  t h i s  conclus ion were (1) t h a t  t he  proposed safeguards 
system f o r  t he  conversion f a c i l i t y  inc ludes a l l  essen t i a l  elements and, 
(2) t h a t  DOE's performance goals a re  t e c h n i c a l l y  f e a s i b l e  and s i m i l a r  t o  t he  
NRC requirements f o r  comparable f a c i l i t i e s .  S t a t i n g  t h a t  t he  r i s k  t o  the  con- 
ve rs ion  f a c i l i t y  would be no g rea te r  than the  r i s k  t o  c u r r e n t l y  opera t ing  
f a c i l i t i e s  i s  another way o f  saying t h a t  DOE'S proposed safeguards would pro- 
v i d e  a l e v e l  o f  p r o t e c t i o n  comparable t o  NRC's requirements f o r  i t s  l icensees.  

12.12.E.4 DOE Safegauards System f o r  Fuel Fab r i ca t i on  F a c i l i t i e s  

NRDC-109--Fuel Fab r i ca t i on  F a c i l i t i e s  Safeguards: The responses t o  t h e  com- 
ments on DOE's proposed safeguards f o r  plutonium conversion apply here as w e l l  

~ ~ . .  - 
and w i l l  no t  be repeated. 

12.12.E.6 DOE Safeguards System f o r  Reprocessing 

NRDC-110--Reprocessing Safeguards: Some comments p rev ious l y  addressed on con- 
ve rs ion  apply t o  reprocessing; because the  same responses apply i n a t h i s  case, 
they  are  no t  repeated. 

The s t a f f  does n o t  agree w i t h  the  statement t h a t  t h e  use o f  a l i m i t  o f  e r r o r  
based on a percentage o f  throughput i s  an i n v a l i d  bas is  f o r  an MC&A program. 
The term " l i m i t  of e r r o r "  has been sub jec t  t o  controversy and has been used 
somewhat i ncons i s ten t l y .  The s t a f f  i s  consider ing a change i n  terminology, b u t  
f e e l s  t h a t  the  l i m i t - o f - e r r o r  concept i s  v a l i d .  I n  i t s  proposal under develop- 
ment f o r  an MC&A rulemaking, the  s t a f f  has cont inued t o  r e l y  on t h e  inventory  
d i f f e r e n c e  and i t s  standard dev ia t i on  as a usefu l  p a r t  o f  an MC&A system. 
Also, t he  l i m i t  o f  e r r o r  i s  no t  "based" on a percentage o f  throughput i n  the  
sense imp l i ed  by the  comment. The l i m i t  o f  e r r o r  i s  normal ly  assigned a value 
t h a t  i s  tw i ce  the  standard dev ia t i on  o f  t he  accounting measurement system i n  
question. Current  NRC regu la t ions  s t i p u l a t e  t h a t  a l i censee ' s  est imated l i m i t  
o f  e r r o r  i s  acceptable on l y  i f  i t  does no t  exceed a s p e c i f i e d  percentage of 
throughput; t h i s  does no t  mean t h a t  t he  1 i m i t  o f  e r r o r  i s  i n  any way "based" on 
a percentage o f  throughput. 

Sec t ion  E.6.2 references DOE's statement t h a t  the  y e a r l y  l i m i t  o f  e r r o r  o f  t he  
phys ica l  i nven to ry  accounting measurement system f o r  t he  DRP would be about 
0.7% of throughput. Although the  s t a f f  d i d  no t  reference the  statement i n  t he  
FES, DOE s ta ted  i n  t he  ER (p. 5.7-57) t h a t  the  l-month 1 i m i t  o f  e r r o r  would be 
0.8% and the  6-month l i m i t  o f  e r r o r  0.75% o f  throughput. For t he  purposes o f  
t h i s  review, t he  s t a f f  has concluded t h a t ,  whichever balance p e r i o d  i s  used, 



such l i m i t s  o f  e r r o r  would prov ide acceptable MC&A when combined w i t h  t h e  many 
o the r  safeguards measures proposed by DOE. 

The s t a f f  be l ieves  t h a t  a measurement system l i m i t  o f  e r r o r  o f  0.7% o f  through- 
p u t  i s  t e c h n i c a l l y  r e a l i s t i c  f o r  a reprocessing p l a n t ,  e s p e c i a l l y  i n  t h e  con- 
t e x t  o f  a f a c i l i t y  opera t ing  a few years i n  t h e  fu tu re .  The s t a f f  does no t  
know what t h e  throughput o f  t he  Savannah River  p l a n t  was i n  t he  f i r s t  h a l f  o f  
FY81 o r  i f  t h e  inventory  d i f f e rence  quoted i n  the  comment i s  co r rec t ,  bu t ,  i n  
any case, t he  s t a f f ' s  op in ion  would n o t  be a l t e r e d  by t h e  experience o f  a 
s i n g l e  f a c i l i t y  du r ing  a s i n g l e  balance per iod.  The measured parameters used 
t o  per form mate r ia l  balances vary i n  a random manner and inventory  d i f f e rences  
l a r g e r  than the  l i m i t  o f  e r r o r  a re  expected from t ime t o  t ime. 

I n  Sect ion E.6.4, t h e  s t a f f  po in ted  o u t  t h a t  DOE's proposals f o r  r a p i d  ma te r i a l  
account ing i n  t h e  reprocessing p l a n t  might  r e q u i r e  measurement c a p a b i l i t i e s  
t h a t  have n o t  y e t  been demonstrated on an operat ional  basis .  However, t h e  
s t a f f  concluded t h a t  subs tan t i a l  progress i s  being made i n  developing new tech- 
nologies f o r  a p p l i c a t i o n  t o  reprocessing p lan ts ,  and t h a t  i n  t h e  t ime frame o f  
the  DRP i t  should be possib, le f o r  DOE t o  implement the  s o r t  o f  advanced MC&A 
system DOE has proposed. I n  p a r t i c u l a r ,  t h e  s t a f f  i s  t h i n k i n g  o f  t h e  numerous 
MC&A experiments conducted dur ing  the  l a s t  3 o r  4 years a t  t h e  Barnwell Nuclear 
Fuel Plant .  One o f  these experiments was referenced by DOE on p. 5.7-58 o f  t h e  
ER. 

NRDC-lll--Assessment o f  Reprocessing Safeguards: The prev ious response, 
NRDC-110. addresses t h e  issue o f  how t h e  s t a f f  reached i t s  conclusions. The 
a v a i l a b i l i t y  o f  p lutonium f o r  t he  i n i t i a l  load ing  i s  ou ts ide  t t ie  scope o f  t h i s  
proceeding and w i l l  n o t  be addressed. 

WE-14--Plutonium Divers ion,  Nuclear P r o l i f e r a t i o n :  M r .  Eddleman contends t h a t  
(1) ~ l u t o n i u m  can be d i v e r t e d  from t h e  CRBR. (2) t he  CRBR w i l l  c o n t r i b u t e  t o  - - .  - - -  

nuc lear  p r o l i f e r a t i o n ,  and (3) t h e  on l y  reason t o  cons t ruc t  CRBR i s  t o  produce 
p l  u ton i  um f o r  weapons. 

As noted i n  CSE-1, t h e  s t a f f  has reviewed DOE's proposals f o r  safeguarding t h e  
p lutonium a t  t he  CRBR and i t s  support ing f u e l  cyc le  and t r a n s p o r t a t i o n  a c t i v i -  
t i e s ,  and has concluded t h a t  the  p r o b a b i l i t y  o f  a s,uccessful d i ve rs ion  o f  
p lutonium would be acceptably low. 

It i s  beyond t h e  scope o f  t h i s  environmental review t o  consider  t h e  o v e r a l l  
n o n p r o l i f e r a t i o n  p o l i c i e s  o f  t he  U.S. Fur ther ,  the  s t a f f  does no t  be l i eve  t h a t  
t he  CRBR i t s e l f  would c o n t r i b u t e  t o  the  p r o l i f e r a t i o n  o f  nuclear  weapons. The 
reac to r  and a l l  o f  i t s  support ing f a c i l i t i e s  w i l l  be loca ted i n  t he  U.S. and, 
con t ra ry  t o  t h e  statement i n  t he  comment, t h e  s t a f f  does n o t  know o f  any program 
t h a t  w i l l  make t h e  "plans, etc."  f r e e l y  a v a i l a b l e  t o  f o r e i g n  nat ions.  

I n  a d d i t i o n  the  s t a f f  f i n d s  no bas is  t o  subs tant ia te  M r .  Eddleman's claims t h a t  
cons t ruc t i on  o f  an LMFBR f u e l  cyc le  would be an economical way t o  produce 
plutonium f o r  a nuclear  weapons program, o r  t h a t  weapons product ion  i s  t h e  o n l y  
reason t o  cons t ruc t  an LMFBR. The f i n a l  EIS on the  LMFBR program (DOE/EIS-a085- 
FS) advances many reasons r e l a t e d  t o  long-term power product ion  f o r  developing 
an LMFBR f u e l  cyc le ;  none o f  t he  reasons i nvo l ve  weapons product ion.  



12.12. E. 8  T ranspo r ta t i on  Safeguards 

MS-3--Secure Transpor t :  Ms. S i n c l a i r  s t a t e s  t h a t  t h e  sa fe  secure t r a n s p o r t  
(SST) i s  " n o t  a  f e a s i b l e  concept s i nce  so many methods o f  d e r a i l i n g  a t r a i n  o r  
b low ing  up a t r u c k  a re  p o s s i b l e  t h a t  would d isperse  p lu ton ium t o  t h e  coun t ry -  
s ide."  The SST i s  a  s p e c i a l l y  designed t r u c k  t h a t  has been i n  use by DOE f o r  
t r a n s p o r t  o f  m i l i t a r y  m a t e r i a l s ,  and t h e  s t a f f  be l i eves  t h a t  i t would p r o v i d e  
an acceptable method o f  t r a n s p o r t i n g  CRBR p lu ton ium m a t e r i a l s  by road. A few 
o f  t h e  safeguards fea tu res  o f  t h e  SST are  discussed i n  Sec t i on  E.8. A d d i t i o n a l  
i n f o r m a t i o n  can be ob ta ined  from t h e  f o l l o w i n g  repo r t s :  

(1) "Design Concepts Study o f  a  Specia l  Nuc lear  M a t e r i a l  Cargo Vehic le , "  
SLA-730930, R. E. Reed, November 1973. 

(2) "Technology f o r  Commercial Rad ioac t i ve  Waste Management," Vol .  4, 
DOE/ET-0028, May 1979. 

(3) " A l t e r n a t i v e s  f o r  Managing Wastes from Reactor Pos t -F iss ion  Operat ions i n  
t h e  LWR Fuel Cycle," Vol .  3, NUREG/CR-0028, R. L. Rinne, J u l y  1978. 

NRDC-112--DOE Safeguards: I n  t h e  t r a n s p o r t a t i o n  sec t ion ,  as i n  t h e  o thers ,  t h e  
s t a f f  d i d  n o t  a t tempt  t o  compare DOE'S proposals  t o  t h e  NRC1s requirements f o r  
l icensees.  O f  t h e  f a c i l i t i e s  o r  a c t i v i t i e s  d iscussed i n  Appendix E, on' ly t h e  
CRBRP w i l l  be l i censed .  The s t a f f  d i d  n o t  conclude t h a t  DOE'S t r a n s p o r t a t i o n  
proposals  would meet t h e  NRC's r e g u l a t i o n s ,  o n l y  t h a t  t hey  meet t h e  c r i t e r i a  o f  
Sec t ion  E.1. 

SA-1--Transportat ion Safety :  The s t a f f  f i n d s  no bas i s  i n  f a c t  f o r  t h e  asser- 
t i o n  t h a t  r a i l  i s  n o t  a  safe means o f  t r a n s p o r t a t i o n  and t h a t  t h e  r a i l w a y  a c c i -  
den t  r a t e ' i s  r i s i n g .  S t a t i s t i c s  f rom t h e  Federal  R a i l r o a d  A d m i n i s t r a t i o n  show 
t h a t  t h e  acc iden t  r a t e  i s  a c t u a l l y  d e c l i n i n g .  

Wi th  regard  t o  t h e  temperature t h a t  a  cask may be exposed t o  i n  a  se r i ous  
acc iden t ,  t h e  r e g u l a t o r y  des ign t e s t  i s  a  1/2-hour exposure t o  a  thermal  
r a d i a t i o n  source o f  1475OF, hav ing an e m i s s i v i t y  o f  0.9. The e f f e c t  o f  t h i s  
t e s t  i s  e q u i v a l e n t  t o  a  seemingly h o t t e r  1/2-hour hydrocarbon f u e l  f i r e  f rom 
gaso l ine ,  kerosene, e t c .  I n  an ac tua l  f i r e ,  t h e  temperature would n o t  be 
u n i f o r m l y  a t  1850°F; i t would e x h i b i t  a  temperature d i s t r i b u t i o n  w i t h  a  peak 
temperature averaging around 1850°F. The l o c a l  temperatures depend on v e n t i l a -  
t i o n  ( i . e . ,  a v a i l a b l e  oxygen) and t h e  presence o f  massive c o o l i n g  sur faces  
( i . e . ,  hea t  s inks) .  V e n t i l a t i o n  would tend  t o  increase f lame temperatures; 
massive c o o l i n g  sur faces would absorb hea t  and tend  t o  decrease f lame tempera- 
t u res .  A l a r g e  f i r e  surrounding a cask would l i k e l y  have a peak temperature 
some d i s tance  away from t h e  massive cask. The f i r e  would have t o  be l a r g e  t o  
engu l f  t h e  cask, making v e n t i l a t i o n  poor. It has been shown t h a t  packages 
respond t o  t h e  r e g u l a t o r y  requirements o f  w i t hs tand ing  a 1475OF f i r e  about t h e  
same as t hey  would t o  ac tua l  hydrocarbon f i r e s  (Bader). 

Wi th  regard  t o  f i r e  du ra t i on ,  t h e  p r o b a b i l i t y  o f  exceeding t h e  1/2-hour f i r e  i n  
an acc iden t  has been s tud ied  and found t o  be smal l  (WASH-1238). Cask hea t  
l i m i t a t i o n s  f o l l o w i n g  an acc iden t  sequence a re  p r i m a r i l y  based on i n t e r n a l  
hea t i ng  caused by l oss  o f  t h e  neut ron s h i e l d  water  ( increased thermal r e s i s t a n c e  
r e s u l t i n g  f rom t h e  a i r  gap created).  Casks a re  massive and a re  g e n e r a l l y  
i n s e n s i t i v e  t o  a  f i r e ' s  a b i l i t y  t o  hea t  t h e  cask e x t e r n a l l y .  



I t  i s  no t  necessary t o  model a l l  accidents i n  t he  regu la to ry  package standards 
as long as the  standards r e s u l t  i n  packages t h a t  w i l l  su rv ive  most t ranspor ta -  
t i o n  accidents. Accident crush forces are a  good example, s ince the re  i s  no 
s p e c i f i c  regu la to ry  acc ident  crush t e s t .  An NRCAsponsored study o f  acc identa l  
crush forces,  NUREG-1588, concludes t h a t  f o r  packages such as spent f u e l  casks 
t h e  regu la to ry  impact t e s t  ensures a  l e v e l  o f  p r o t e c t i o n  against  acc identa l  
crush fo rces  a t  l e a s t  as h igh  as the  l e v e l  o f  p r o t e c t i o n  prov ided aga ins t  
acc ident  impact and puncture forces.  Adequate crush res is tance i s  t he re fo re  
prov ided w i thou t  t h e  need f o r  a  s p e c i f i c  crush tes t .  

The NRC requ i res  app l icants  t o  demonstrate t h a t  proposed cask designs meets NRC 
sa fe ty  standards. This  demonstration may be by means o f  f u l l - s c a l e  t e s t i n g ,  
scale model t e s t i n g ,  engineer ing ana lys is ,  o r  a  combination o f  these methods. 

The use o f  engineer ing ana lys is  techniques, i nc lud ing  computer modeling, i s  a  
we1 1  es tab l  i shed and v e r i f i e d  engineer ing prac t ice .  A number o f  computer 
programs are  a v a i l a b l e  and have been used by engineers t o  accura te ly  model a  
v a r i e t y  o f  d i f f e r e n t  systems and t o  success fu l l y  p r e d i c t  t h e i r  performance 
under s p e c i f i e d  condi t ions.  S i m p l i f y i n g  assumptions o f  a  conservat ive o r  
bounding nature a re  r o u t i n e l y  used t o  reduce the  amount o f  ana lys is  requ i red  t o  
ob ta in  necessary r e s u l t s .  

Although casks i n  c u r r e n t  use have not  been subjected t o  f u l l - s c a l e  phys ica l  
t e s t s ,  a  number o f  obsolete casks have been tes ted  by DOE. I n  one t e s t ,  a  t r u c k  
c a r r y i n g  a  cask was d e l i b e r a t e l y  p laced i n  t h e  path o f  a speeding locomotive. 
The 120-ton locomotive s t r u c k  t h e  cask a t  a  speed o f  80 m i les  per  hour. I n  
another t e s t ,  a  cask aboard a  t r u c k  moving a t  about 80 mi les  per  hour was 
d e l i b e r a t e l y  crashed i n t o  an immovable concrete s t ruc ture .  Subsequent examina- 
t i o n  i n  both t e s t s  i nd i ca ted  t h a t  no r a d i o a c t i v e  mater ia l  would have been 
released i f  the  casks had been loaded w i t h  spent f ue l .  I n  add i t i on ,  t h e  
observed t e s t  r e s u l t s  were i n  good agreement w i t h  the  engineering evaluat ions 
made before  t h e  t e s t s  were conducted. 

Normally, valves on cask shipments i n v o l v i n g  l i q u i d s  prov ide  p r o t e c t i o n  aga ins t  
overpressur iza t ion  du r ing  accident  cond i t ions  o f  t ranspor t .  Only one package 
design assumed opera t ion  o f  t h e  valve f o l l o w i n g  the  accident ,  and even i f  t h e  
valve f a i l e d ,  t he  re lease o f  rad ioac t i ve  mater ia l  would no t  exceed I n t e r n a t i o n a l  
Atomic Energy Agency l i m i t s .  

Q u a l i t y  assurance procedures have detected de f i c i enc ies  i n  some casks and have 
l e d  t o  remedial ac t ions  as noted below. 

I n  1979, as a  r e s u l t  o f  a  " q u a l i t y  assurance" review, Nuclear Assurance 
Corporat ion informed t h e  NRC t h a t  one o f  i t s  casks deviated from the  design 
approved by the  NRC. The dev ia t ions  consis ted o f  a  small reg ion  o f  reduced l ead  
s h i e l d i n g  and t h e  i nne r  s h e l l  be ing bowed a long i t s  length  so t h a t  i t  was 
outs ide  t h e  s t ra igh tness  l i m i t  spec i f i ed  on the  drawings. Copper p l a t e s  had 
been welded t o  t h e  ou ter  s h e l l  o f  t he  cask t o  prov ide a d d i t i o n a l  s h i e l d i n g  t o  
compensate f o r  t h e  reg ion  o f  reduced l ead  shie ld ing.  

Upon r e c e i v i n g  t h i s  in fo rmat ion ,  t he  NRC ordered a l l  casks of t h i s  design 
withdrawn from se rv i ce  u n t i l  i t  could b.e determined t h a t  t he  casks were 
f a b r i c a t e d  p rope r l y  and met NRC requirements. Subsequently, t he  inner  s h e l l s  



o f  f o u r  o t h e r  Model No. NFS-4 casks were found t o  be ou ts ide  the  s t ra igh tness  
1  i m i  t s p e c i f i e d  on the  drawings. 

The casks whose s h e l l s  d i d  conform t o  t h e  drawing s p e c i f i c a t i o n s  were re turned 
t o  serv ice  w i t h  r e s t r i c t i o n s  p laced on t h e i r  contents and opera t ing  cond i t ions .  
Those casks whose s h e l l s  do no t  conform t o  the  drawings remain ou t  o f  se rv i ce  
pending a  demonstration o f  adequacy by the  l icensee. 

Base'd on inspect ions  performed by the  s t a f f ,  there  are no i n d i c a t i o n s  t h a t  
s t r u c t u r a l  ma te r i a l s  o ther  than those approved by the  NRC were used t o  f a b r i -  
ca te  the  casks. The copper p l a t e s  are a  sh ie ld ing  ma te r ia l  and are no t  used 
f o r  a  s t r u c t u r a l  purpose. Also, t he  cask welds were inspected fo l l ow ing  
accepted procedures and the re  are  no i n d i c a t i o n s  t h a t  t he  welds a re  f a u l t y .  

The ana lys i s  r e f e r r e d  t o  by the  commentor i s  be l ieved t o  be t h a t  presented i n  a  
Council o f  Economic P r i o r i t i e s  (CEP) news le t te r  dated January 1982, f o r  which 
M r .  Resnikof f  was a  c o n t r i b u t o r .  The source term used i n  the  CEP eva lua t i on  i s  
u n r e a l i s t i c a l l y  l a r g e  f o r  a  t ranspor ta t i on  accident  because i t  assumes a  10% 
re lease o f  cesium. A February 1980 study by Oak Ridge Nat ional  Laboratory, 
NUREG/CR-0722, s imu la t ing  a  cask loss-of -coolant  acc ident ,  found a  f r a c t i o n a l  
re lease o f  0.3% f o r  cesium from the  f u e l  elements, n o t  from t h e  cask. The 
amount re leased from the  cask i s  expected t o  be much less  because o f  t he  p l a t e -  
o u t  o f  cesium on t h e  i n t e r i o r  o f  the  cask. Therefore, NRC s t a f f  be l ieves  a l 0 %  
re lease f r a c t i o n  f o r c e s i u m  i s  excessively  h igh  by several orders o f  magnitude. 
Using a  reasonable source term, the  NRC s t a f f  est imates t h a t  t he  re lease o f  cesium 
would r e s u l t  i n  no e a r l y  f a t a l i t i e s  and on ly  tens o f  l a t e n t  cancer f a t a l i t i e s .  

The bas is  f o r  t he  CEP assumption t h a t  0.5 square m i l e  would be o f f  l i m i t s  f o r  
over a  hundred years i s  no t  given. Even i f  a  re lease o f  r a d i o a c t i v i t y  were t o  
occur, t h e  s t a f f  sees no reason why decontamination procedures f o r  t h e  area 
cou ld  no t  be performed. 

SRIC-6--Theft and Sabotage: Safeguards issues r e l a t e d  t o  t h e  CRBRP and i t s  
f u e l  cyc le  are discussed i n  Sect ion 7.3 and Appendix E. The s ta f f  recognizes 
t h a t  t h e f t  and sabotage r i s k s  must be considered i n  t h i s  environmental impact 
rev iew and be l i eves  t h a t  Sect ion 7.3 and Appendix E adequately cover those 
r i s k s .  See response NRDC-103 f o r  f u r the r  discussions o f  the  scope of t he  
s t a f f ' s  safeguards review. 

12.12. J Addendum t o  Sect ion 7.1: P lan t  Accidents I n v o l v i n g  Radioact ive 
Ma te r ia l  s  

12.12.5.1 Design-Basis Accidents 

UCS-2--Probabil i ty Estimates, Containment I s o l a t i o n  F a i l u r e  Rates: It i s  
c o r r e c t  t h a t  t he  p r o b a b i l i t y  and frequency est imates i n  Appendix J are no t  
based on de ta i l ed '  ana lys is  o f  the  f i n a l  design o r  on operat ing procedures. 
Since the  NRC's Statement o f  I n t e r i m  P o l i c v  reaardina treatment o f  acc idents i n  
NEPA reviews (Federal Register ,  Vol. 45, N;. l i 6 ,  ~ u n e  13, 1980) was issued, i t  
has been t h e  s t a f f ' s  p r a c t i c e  t o  inc lude i n  the  FES on ly  p re l im ina ry  est imates 
o f  acc ident  frequencies based on s i m i l a r i t y  o f  the  propbsed design t o  o ther  
p lan ts ,  r a t h e r  than on f i n a l  analyses o f  design o r  procedures. 



I n  i t s  Statement o f  I n t e r i m  Pol i c y ,  the  Commission recognized t h a t  there  are  
"many uncer ta in t i es  i n  the  appl i c a t i o n  o f  r i s k  assessment methods. I n  the  
case-of CRBR, the  use o f  s i m i l a r i t y  arguments based on LWR system unrel i a b i l i -  
t i e s  has been employed on ly  where j u s t i f i e d  by the  f a c t  t h a t  the  CRBR system 
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design and func t ions  w i l l  no t  be s i g n i f i c a n t l y  a f fec ted  by the  specia l  nature 
o f  a  f a s t  sodium-cooled reactor .  S p e c i f i c a l l y ,  i n  the  case o f  the  containment 
i s o l a t i o n  funct ion,  t he re  have been a  number o f  analyses o f  LWR containment 
i s o l a t i o n  systems t h a t  i n d i c a t e  an unrel  i a b i  1  i t y  range o f  t o  per  
demand. For the  Appendix J  analys is ,  the  upper end o f  t h i s  range was chosen. 
The s t a f f  be l ieves  t h i s  t o  be achievable f o r  CRBR, a  new p lant .  

The u n a v a i l a b i l i t y  averages g iven i n  Weinste in 's  a r t i c l e  c i t e d  by the  commentor 
r e f e r  t o  a  spectrum o f  LWRs o f  var ious ages. An est imate o f  15% u n a v a i l a b i l i t y  
o f  containment i s  made i n  the  a r t i c l e  by Weinstein. These data are  p r i m a r i l y  
from containment leakage t e s t s  over the  past  years; most o f  the  data con t r i bu t -  
i n g  t o  the  15% were the  r e s u l t  o f  small leaks w i t h  leakage ra tes  a  few times 
t h e  a l lowable ra te .  Th is  i s  espec ia l l y  so i n  the  more recent  data, r e f l e c t i n g  
t h e  cont inu ing e f f o r t s  made t o  improve the  r e l i a b i l i t y  o f  containment. The 
data are no t  i ncons is ten t  w i t h  the  s t a f f ' s  est imate o f  achievable containment 
u n a v a f l a b i l i t y  a t  CRBRP. See a l so  the  response t o  NRDC-119 i n  Sect ion 12.12.5.2. 

WE-1--Accident Frequency Estimates: See the  f o l l o w i n g  responses t o  s i m i l a r  
comments: NRDC 114c, 114d, 114e, and UCS-2. To summarize these responses as 
they r e f e r  t o  comment WE-1, the  s t a f f  has t y p i c a l l y  employed pre l im inary  e s t i -  
mates o f  accident  frequencies based on s i m i l a r i t y  arguments, r a t h e r  than acc i -  
dent frequencies based on f i n a l  designs. For CRBR t h i s  has been done only 
where j u s t i f i e d .  

WE-2--Accommodating Energet ic  CDAs: The comment r e f e r s  t o  "some uncer ta in  
c o r r e c t i v e  ac t ion"  t h a t  may be taken t o  accommodate h igh  CDA energetics. - 

Although the  d e t a i l s  o f  the  c o r r e c t i v e  measures may be uncerta in,  the  feas i -  
b i l i t y  o f  achiev ing these cor rec t ions  i s  not.  The s t a f f  i s  conf ident  tha t ,  
should i t  be deemed necessary, i t  i s  f e a s i b l e  t o  provide add i t i ona l  o r  modi f ied  
design features t o  ensure t h a t  spray f i r e s  o r  m i s s i l e s  w i l l  no t  cause ear ly -  
containment f a i l u r e .  

WE-3--Possibi l i ty o f  Containment I s o l a t i o n  Fa i l u re :  See the  fo l l ow ing  responses 
t o  s i m i l a r  comments: UCS-2, NRDC-115, and NRDC-119. 

WE-4--Release o f  Primary Coolant: The e f f e c t s  o f  re lease o f  the  pr imary coo lant  
system sodium inventory  (one m i l l i o n  pounds) are  taken i n t o  account i n  the  
Appendix J analys is .  S p e c i f i c a l l y  i n  pr imary coolant  system f a i l u r e  Categories 
11, 111, and I V Y  i t  i s  assumed t h a t  f a i l u r e  o f  the  reac tor  vessel and i t s  guard 
vessel by melt through leads t o  depos i t ion  o f  sodium and core debr is  i n t o  the  
reac to r  cav i t y .  Also, sodium vapor i s  assumed t o  eventua l ly  reach the  contain- 
ment and cause a  sodium f i r e  by reac t i on  o f  sodium w i t h  the ava i l ab le  oxygen. 
Heat generated by t h i s  reac t i on  could be comparable t o  the  decay heat genera- 
t i o n .  Because these e f f e c t s  could lead t o  pressures beyond the  c a p a b i l i t y  o f  
the  design o f  the  containment s h e l l ,  pressure r e l i e f  has been included i n  the  
design by a  specia l  vent ing  and f i l t r a t i o n  system. It i s  the  possib le f a i l u r e  
o f  these m i t i g a t i n g  systems t h a t  could lead t o  the  overpressure containment 
f a i l u r e  mode considered i n  CDA Class 2  i n  Table J.2 o f  Appendix J. The conse- 
quence model a lso  incorporates i n  the  d ispers ion  o f  t he  plume the e f fec ts  o f  
the  i n t e r n a l  energy o f  the  ma te r ia l s  released from the containment. 



12.12.5.2 Evaluat ion of Class 9 Accidents 

CEC-3--Reliance on WASH-1400 Accident P r o b a b i l i t i e s :  The s t a f f  has no t  r e l i e d  
s o l e l y  on WASH-1400 accident  p r o b a b i l i t i e s  f o r  the  eva lua t ion  o f  the  conseauences 
o f  CRBRP accidents. Since WASH-1400, there  have been numerous s tud ies  from a 
v a r i e t y  o f  organizat ions both i n  the  U.S. and i n  f o re ign  count r ies  t h a t  analyze 
t h e  frequency o f  core degradat ion and a l so  the  c o n t r i b u t i o n  o f  s p e c i f i c  systems, 
funct ions,  and sequences t o  core degradation. This body o f  in fo rmat ion  was 
used where appropr ia te  t o  est imate the  frequency of CRBRP accident  i n i t i a t o r s  
and core degradat ion events. 

As discussed i n  Sect ion J.1.2(6) o f  Appendix J, t he  f i nd ings  o f  t h e  Lewis 
Report on t h e  l i m i t a t i o n s  o f  WASH-1400 have been taken i n t o  cons idera t ion  i n  
p repar ing  Appendix J. 

The new repo r t ,  "Precursors t o  Po ten t i a l  Severe Core Damage Accidents: 1969- 
1979, a Status ReportN (NUREG/CR-2497), describes a process by which Licensee 
Event Reports (LERs) o f  opera t iona l  events t h a t  have occurred a t  l i gh t -wa te r  
power reac tors  between 1969 and 1979 were reviewed t o  i d e n t i f y  and categor ize 
precursors t o  p o t e n t i a l l y  s i g n i f i c a n t  accident sequences. The r e p o r t  inc ludes 
event t rees  t o  est imate t h e  frequency o f  core damage t h a t  could poss ib l y  occur, 
cons ider ing  a d d i t i o n a l  systems f a i l u r e s  a f t e r  precursor events. The event 
t rees  i n  t h i s  study, cont rary  t o  WASH-1400, a re  generic and use generic data 
t h a t  cannot be associated w i t h  actual  events a t  t he  p lan ts  a t  which the  pre- 
cursors occurred. Whereas WASH-1400 assesses the  frequency o f  core degradat ion 
events f o r  two s p e c i f i c  reac tors  o f  r e l a t i v e l y  recent  design f o r  t h e  p e r i o d  
when WASH-1400 was publ ished, NUREG/CR-2497 attempts t o  evaluate the  frequency 
o f  these events f o r  a l l  opera t ing  nuclear power p lan ts .  As i s  i nd i ca ted  i n  t he  
r e p o r t  foreword: 

This  repo r t ,  cover ing 1969-1979 LERs, i s  being released as a 
progress r e p o r t  w i t h  the  expecta t ion  t h a t  some conclusions may need 
t o  be changed as the  r e p o r t  undergoes cont inu ing  peer review and 
p u b l i c  comment. 

Near the  end o f  the  foreword, t he  statement i s  made: "The f u l l  meaning and 
l i m i t a t i o n s  o f  the  severe core damage ca l cu la t i ons  made i n  t h i s  r e p o r t  a re  n o t  
c lea r . "  Thus wh i l e  numerical est imates o f  core degradat ion are  der ived i n  
NUREG/CR-2497, t he  basis  and assumptions used a re  s i g n i f i c a n t l y  d i f f e r e n t  than 
those used i n  WASH-1400. 

The s t a f f  has reviewed NLlREG/CR-2497 t o  determine i t s  a p p l i c a b i l i t y  t o  CRBR and 
t o  determine whether t he  accident  frequency estimates o f  Appendix J should be 
changed because o f  t he  new informat ion.  Some o f  the  important  s p e c i f i c  pre- 
cursors i d e n t i f i e d  i n  the  r e p o r t  do n o t  apply t o  CRBR. The th ree  major con- 
t r i b u t o r s  t o  t h e  generic core me l t  frequency o f  1 .7  x 10-3/year come from the  
TMI-2 event, t he  Browns Fer ry  f i r e ,  and the  Rancho Seco nonnuclear instrumenta- 
t i o n  f a i l u r e  and consequential steam generator dryout.  I n  the  f i r s t  two o f  
these cases, generic remedial measures have been taken t o  ensure t h a t  such 
events do n o t  recur  a t  LWRs, and i n  t he  t h i r d  case the cause o f  the  precursor  
event was s p e c i f i c  t o  t he  vendor design. 

A f t e r  the  Browns Ferry f i r e ,  considerable a t t e n t i o n  was devoted t o  development 
o f  new requirements t o  prevent  loss  o f  sa fe ty  func t i on  from f i r e s .  These 



requirements are  contained i n  Appendix R t o  10 CFR 50 and i n  the  Standard Revie 
Plan (NUREG-0800) and are app l ied  t o  each reac to r  du r ing  l i c e n s i n g  reviews, 
i n c l u d i n g  CRBR. S i m i l a r l y ,  a f t e r  the  TMI-2 acc ident  a number of new requiremen 
r e l a t e d  t o  improvements i n  a u x i l i a r y  feedwater system design and human fac to rs  
were incorporated i n t o  the  NRC review process. ~ h e s e  new requirements w i  11 be 
imposed on CRBR. The Rancho Seco event was the  r e s u l t  o f  an adverse i n t e r -  
dependency between the  nonsafety con t ro l  system and the  a u x i l i a r y  feedwater 
system. CRBR w i l l  have a modern safety-grade a u x i l i a r y  feedwater system w i t h  
automatic i n i t i a t i o n  and imposed independence from nonsafety inst rumentat ion 
and c o n t r o l  systems. Furthermore, as defense-in-depth, CRBR w i l l  have a backup 
d i r e c t  heat  removal system (DHRS) and post-acc ident  mon i to r ing  instrument 
c a p a b i l i t i e s  comparable t o  Regulatory Guide 1.97, which w i l l  a l low the  operator 
t o  diagnose problems. CRBRP w i l l  a l s o  inc lude add i t i ona l  features such as two 
independent, d iverse  and f u n c t i o n a l l y  redundant f a s t - a c t i n g  reac to r  shutdown 
systems, and a heat t r a n s p o r t  system o f  very h igh  i n t e g r i t y  t o  he lp  ensure t h a t  
the  frequency o f  core degradat ion events i s  very low. For these reasons, the  
s t a f f  concludes t h a t  the  th ree  major con t r i bu to rs  t o  the  NUREG/CR-2497 generic 
core me l t  frequency do no t  apply t o  CRBR. Exclusion o f  these events, according 
t o  NUREG/CR-2497, leads t o  a res idua l  core-melt  frequency o f  7.7 x based 
on o ther  precursors t r e a t e d  gener i ca l l y .  As discussed above, there  are reserva- 
t i o n s  about the  use o f  such generic estimates. However, t h e i r  res idua l  core 
me l t  frequency i s  n o t  i ncons i s ten t  w i t h  the  est imates o f  Appendix J,  recogniz ing 
t h a t  t he re  are unce r ta in t i es  i n  bo th  analyses. I f  cons idera t ion  i s  g iven t o  
the  e x t r a  redundancy and independence o f  the  CRBR shutdown and heat removal 
systems, i t  i s  reasonable t o  a t t r i b u t e  a h igher  p o t e n t i a l  r e l i a b i l i t y  t o  CRBR 
than t o  the  generic c lass  o f  reac tors  considered i n  NllREG/CR-2497. 

I n  summary the  s t a f f  concludes t h a t  t he  accident  frequency estimates o f  
Appendix J are reasonable. 

CWE-3--Accident Consequence-Probability o f  Occurrence: The quoted i n t e r i m  
~ o l i c v  statement reau i res  t h a t  the  conseauences o f  accidents be discussed and 
evaluated i n  l i g h t  d f  t h e i r  p r o b a b i l i t y  d f  occurrence. Th is  i s  accomplished i n  
Appendix J t o  the  FES. There i s  no requirement f o r  a s p e c i f i c  format i n  which 
t h i s  in fo rmat ion  i s  t o  be addressed. The s t a f f  be l ieves  t h a t  the  format o f  t he  
p resen ta t i on  o f  Appendix J i s  s u i t a b l e  t o  and p rope r l y  character izes the  nature 
and scope of the  support ing ca l cu la t i ons .  Notwi thstanding t h i s  conclusion, 
CCDFs have been inc luded i n  the  FES supplement. 

CWE-4--Uncertai n t i e s  i n  Accident Analyses: The r i s k  ca l cu la t i ons  forming the  I 
bas is  f o r  CCDF curves are performed as est imates o f  p r o b a b i l i t i e s  and conse- 
quences. The CCDF curves, there fore ,  do no t  r e f l e c t  the  unce r ta in t i es  associated 
w i t h  the  ca l cu la t i on .  The s t a f f ' s  judgment regarding unce r ta in t i es  invo lved i n  
cu r ren t  est imates o f  r i s k ,  based on the  WASH-1400 methodology, i s  discussed i n  
Sect ion J.1.2(6) o f  Appendix J and i n  the  s t a f f  response t o  comments WE-5 and 
WE-6. See a l s o  the  response t o  CWE-3 and UCS-3 elsewhere i n  t h i s  sect ion.  

CWE-5--CRAC Computer Run: See the  response t o  CWE-3 above. 

DOE-Z--Primary System F a i l u r e  Category Grouping: Table 5.2 and the  t e x t  have 
been made cons is ten t .  

DOE-AA--Other Economic Risk: I n  1 i ne  9 o f  paragraph J.1.2(5) "more" has been 
changed t o  "1 ess. I' 



NRDC-114a--Safety Goal Q u a n t i f i c a t i o n :  The comment s ta tes  t h a t  t h e  s t a f f  
s h o u l d m p r o b a b l e .  " I n  i t s  1 i cens inn  review o f  
CRBRP, the  s t a f f  i s  n o t  r e l y i n g  on- spec i f i c  numerical probabi 1 i ty- thresholds.  
I t  i s  t h e  s t a f f ' s  judgment t h a t  severe acc ident  i n i t i a t i o n  i s  made s u f f i c i e n t l y  
improbable by imposing such d e t e r m i n i s t i c  c r i t e r i a  as q u a l i t y  assurance, com- 
p l i a n c e  w i t h  regu la to ry  standards, and redundancy, independence, and d i v e r s i t y  
o f  sa fe t y  systems. General d iscussions o f  these detemi n i  s t i c  c r i t e r i a  were 
inc luded i n  t h e  S i t e  S u i t a b i l i t y  Report (NUREG-0786). 

NRDC-114b--Extent o f  Core D is rup t ion :  The term "core d i s r u p t i o n "  i s  considered 
t o  i nvo l ve  a change i n  f u e l  assembly geometry from i t s  design c o n f i g u r a t i o n  o f  
such a degree t h a t  undercool ing o r  r e a c t i v i t y  increase might  occur. The s t a f f  
views the  ex ten t  o f  core d i s r u p t i o n  i n  d i f f e r e n t  ways f o r  d i f f e r e n t  purposes. 
I n  rev iewing the  adequacy o f  design measures t o  prevent  i n i t i a l  f u e l  f a i l u r e  
from propagat ing, t he  s t a f f  requ i res  t h a t  such f a i l u r e s  no t  lead  t o  a d d i t i o n a l  
f a i l u r e s  beyond a l i m i t e d  region,  such as a few f u e l  p ins .  However, i n  evalua- 
t i n g  t h e  r i s k s  from CDAs, t h e  s t a f f  considers more widespread d i s rup t i on .  The 
r i s k  est imates i n  Appendix J were based on t h e  assumption t h a t  t he  whole core, 
i n c l u d i n g  t h e  b lanket  assemblies, was i nvo l ved  i n  t h e  accident.  

NRDC-114c--Frequency o f  LOHS: As descr ibed i n  Appendix J t h e  frequency o f  l oss  
o f  heat s i n k  (LOHS) i s  based i n  p a r t  on the  redundancy and d i v e r s i t y  o f  t h e  
CRBR decay heat  removal systems and i n  p a r t  on the  r e l i a b i l i t y  o f  PWRs, which 
have redundancy and d i v e r s i t y  i n  t h e i r  a u x i l i a r y  feedwater systems (AFWSs) 
s i m i l a r  t o  t h e  CRBR steam generator a u x i l i a r y  heat removal system (SGAHRS). 
Evaluat ions o f  PWR AFWS r e l i a b i l i t i e s ,  i n c l u d i n g  t h a t  i n  WASH-1400 and more 
recent  s tud ies ,  suggest t h a t  f a i l u r e  frequencies i n  t he  range o f  t o  
per  demand may be achieved. Implementation o f  lessons learned from TMI 2 w i l l  
a l so  serve t o  increase r e l i a b i l i t y .  The general  t r end  o f  these s tud ies  r a t h e r  
than a s p e c i f i c  case i s  t h e  bas is  f o r  t he  conclus ion t h a t  t h e  CRBR SGAHRS can 
achieve s i m i l a r  r e l i a b i l i t y .  Because CRBR a l so  has another decay heat removal 
system t o  back up t h e  SGAHRS, the  s t a f f  be l ieves  t h e  LOHS f a i l u r e  frequency 
w i l l  be below pe r  year.  The formal re1  i a b i l i t y  program a t  CRBR adds 
f u r t h e r  assurance t h a t  t h i s  w i l l  be t h e  case. 

NRDC-114d--Similarities t o  LWRs: Some systems i n  t he  proposed CRBRP design are  
q u i t e  s i m i l a r  t o  those i n  LWRs; examples are  t h e  f a s t - a c t i n g  reac to r  shutdown 
systems and t h e  a u x i l i a r y  feedwater systems. I n  o ther  cases, impor tant  sub- 
systems are  s i m i l a r ;  f o r  example, t h e  e l e c t r o n i c  con t ro l  s. Such s i m i l a r i t i e s  
p rov ide  grounds f o r  t h e  s t a f f ' s  judgment t h a t  i t  i s  f e a s i b l e  t o  achieve compar- 
able r e l i a b i l i t y  i n  CRBRP systems. As discussed i n  t he  response t o  NRDC-114c 
above, a number o f  r e l i a b i l i t y  s tud ies  have been considered i n  a d d i t i o n  t o  
WASH-1400. However, no one o f  these has been r e l i e d  on i n  d e t a i l .  

NRDC-114e--Common Mode and M u l t i p l e  Fa i lu res :  Every severe acc ident  considered 
i n  Appendix J invo lves  m u l t i p l e  f a i l u r e s ;  an unprotected l oss  o f  f l ow  (ULOF) 
event', f o r  example, invo lves '  a number o f  - f a i  l u res  i p  j u s t  t he  nonresponse o f  
t he  r e a c t o r  p r o t e c t i o n  system. 

I n  each case where a f unc t i on ,  system, o r  sequence f a i l u r e  frequency i s  e s t i -  
mated, cons idera t ion  i s  g iven t o  p o t e n t i a l  common mode and o ther  dependent 
f a i l u r e s .  The frequencies assigned inc lude these fac to rs .  I n  each instance, 
r e l a t i v e  assessments w i t h  LWRs were made o f  t he  operat ing environment as w e l l  



as the  requ i  rements from support ing systems, operators, and mai ntenance per- 
sonnel. These assessments a l so  inc lude s p e c i f i c  requirements f o r  opera t ion  
such as t h e  t ime a v a i l a b l e  f o r  the  s p e c i f i c  f unc t i on  o r  system t o  begin opera- 
t i o n  and t h e  l e n g t h  o f  t ime operat ion i s  required. For example, t he  reac to r  
p ro tec t i on ,  heat removal, and containment i s o l a t i o n  systems have comparable 
operator  and maintenance personnel i n t e r f a c e s  as w e l l  as support systems requ i re -  
ments. Thus t h e  judgment t h a t  u n a v a i l a b i l i t y  c o n t r i b u t i o n s  from human e r r o r  
and o the r  support  systems (consider ing t h a t  i t  i s  f e a s i b l e  t o  have operators 
and support systems t h a t  perform i n  CRBRP comparable t o  LWRs) i s  s i m i l a r  t o  
LWRs can be made. I n  some instances, LWR experience must be augmented t o  pro- 
v ide  needed frequency est imates. These est imates were then made conserva t ive ly ,  
recogn iz ing  u n c e r t a i n t i e s  associated w i t h  common mode and dependencies. 

I n  t he  case o f  t h e  reac to r  p r o t e c t i o n  system, f o r  example, each fas t -ac t i ng  
shutdown system (pr imary and secondary) i s  comparable t o  the  s i  ngl  e f a s t - a c t i  ng 
shutdown system i n  LWRs. There are  no LWRs w i t h  two f a s t - a c t i n g  shutdown sys- 
tems. I f  complete c r e d i t  had been g iven f o r  t he  two systems being independent 
i n  CRBRP, shutdown unavai l a b i  1 i t y  would have been i n  t h e  range of lo-' per  de- 
mand. Complete c r e d i t  was n o t  given; i n  f a c t ,  a considerable allowance was 
made f o r  common mode f a i l u r e s  between the  two shutdown systems because the  es- 
t ima te  prov ided i n  t he  supplement i s  about two orders of magnitude g rea te r  than 
t h e  combined independent u n a v a i l a b i l i t y  and on ly  about one order  of magnitude 
l e s s  than t h e  u n a v a i l a b i l i t y  o f  a comparable modern LWR- shutdown system. 

I n  o ther  instances ( f o r  example, l oss  o f  heat s i n k  accidents),  more t ime may be 
a v a i l a b l e  f o r  s p e c i f i c  scenarios t o  s t a r t  up the  system a t  CRBRP than i s  t he  
case f o r  some LWRs. Typ i ca l l y ,  however, no add i t i ona l  c r e d i t  was g iven du r ing  
t h e  q u a n t i f i c a t i o n  o f  CRBRP frequencies f o r  such perceived fac tors .  Instead, 
t he  approach used was t o  ensure equal o r  b e t t e r  comparab i l i t y  w i t h  appropr ia te  
LWR s i t u a t i o n s  and n o t  reduce CRBRP frequency est imates i n  t he  supplement be- 
cause o f  perceived advantageous fac tors .  

NRDC-115--Re1 i a b i  1 i ty  Program: The appl i c a n t s '  proposed re1  i a b i l  i ty  program 
( A ~ ~ e n d i x  C o f  t h e  PSAR) i s  c u r r e n t l y  under review t o  determine what changes,. - - 
i f ' any, w i l l  be needed i n  the  Consequently, t he  s t a f f  has n o t  r e l i e d  
on the  appl i c a n t s '  proposed program o r  any documents desc r ib ing  it. However, 
t he  s t a f f  be l i eves  t h a t  an e f f e c t i v e  r e l i a b i l i t y  program fo r  CRBR can be 
developed. Some impor tan t  general elements o f  such a program are: (1) formal 
documentation o f  r e l i a b i l i t y  procedures i n c l u d i n g  those r e l a t e d  t o  operat ion,  
t e s t i n g ,  surve i  1 lance, and maintenance; (2) u t i  1 i z a t i o n  o f  appropr ia te  re1 i a -  
b i l i t y  techniques such as f a u l t  t rees ,  event t rees ,  f a i l u r e  modes and e f f e c t s  
analyses, and probabi 1 i s t i c  r i s k  assessment; (3) systematic e l  i m i n a t i o n  o f  
common cause f a i l u r e  modes; and (4) performance o f  t e s t s  on components and 
systems f o r  p rese rv i ce  and i nse rv i ce  inspect ion  t o  e s t a b l i s h  a q u a n t i t a t i v e  
data base. The s t a f f  sees no reason why these c r i t e r i a  cannot be achieved. 

NRDC-116a--Reactor Shutdown System F a i l u r e  Frequency: I n  NUREG-0460, " A n t i c i -  
pated Transients Without Scram f o r  L i g h t  Water Reactors," Vol. I, Sect ion 4.3, 
an est imate o f  t h e  frequency o f  ATWS f o r  t y p i c a l  LWRs was g iven as 2 x l o - *  per  
year.  Estimates i n  t h i s  same range were subsequently quoted by the  Commission 
i n  i t s  statement regard ing  ATWS rulemaking. The c u r r e n t l y  proposed design o f  
t he  CRBR shutdown system inc ludes two independent and d iverse  systems, each o f  
which i s  comparable t o  an LWR shutdown system. Furthermore, CRBR i s  a modern 
p l a n t ,  as cont ras ted  . t o  t he  general c l ass  o f  p lan ts  used t o  a r r i v e  a t  t h e  



generic ATWS frequency est imates of NUREG-0460 o r  r e f e r r e d  t o  i n  t h e  ATWS r u l e -  
making statement. 

For t h e  above reasons, t h e  s t a f f  concludes t h a t  i t  i s  reasonable t o  a t t r i b u t e  
an ATWS frequency no g rea te r  than t o  CRBR. See a l s o  t h e  response t o  
NRDC-114e above. 

NRDC-116b--Fuel F a i l u r e  Detect ion: Prevent ion o f  f a i l u r e  propagation i s  pr'imar- 
i l y  achieved by passive design measures ( i .e . ,  mechanical s t rength  and ruggedness), 
supplemented by a  de tec t i on  system. The d e t a i l s  o f  t h e  systems t o  prevent pro- 
pagat ion o f  s lowly  developing f a u l t s  a re  no t  f i n a l  a t  t h i s  time. The c r i t e r i a  
f o r  such systems w i l l  be repor ted  i n  t he  SER. Based on general knowledge o f  
t h e  f e a s i b l e  design o f  such systems, t h e  s t a f f  i s  conf ident  t h a t  i t  i s  poss ib le  
t o  i n s t a l l  a  s u f f i c i e n t l y  r e l i a b l e  system f o r  de tec t i on  o f  fuel  f a u l t s  a t  CRBR. 
I t  i s  a n t i c i p a t e d  t h a t  a  r e l a t i v e l y  simple de tec t i on  system design meeting NRC 
regu la to ry  gu ide l ines  f o r  acc ident  mon i to r ing  ins t rumenta t ion  w i l l  s u f f i c e .  
The most l i k e l y  design concept i s  t h a t  o f  de tec t i on  of delayed neutrons from 
f u e l  leached i n t o  the  coolant ,  as was used a t  Fermi 1, SEFOR, and FFTF. 

NRDC-117--Combined P r o b a b i l i t y  o f  Core D is rup t i on  I n i t i a t o r s :  The i n i t i a t o r  
c lass  frequencies represent,  i n  each case, a  judgment t h a t  each frequency i s  no . - 

g rea ter  than 1 x  pe r  r e a c t o r  year  and i s  expected t o  be app rec iab l y  smal ler.  
Fur ther ,  t h e  scoping nature o f  t h i s  ana lys is  i s  cons i s ten t  w i t h  order  o f  mag- 
n i t ude  est imates o f  i n d i v i d u a l  con t r i bu to rs  t o  core d i s rup t i on .  I n  each case, 
frequencies are  rounded o f f  t o  t he  nex t  l a r g e s t  order  o f  magnitude t o  ob ta in  
bounding est imates. To do otherwise would i n d i c a t e  a  mis leading l e v e l  o f  
p r e c i s i o n  i n  these p r e l i m i n a r y  frequency estimates. Thus i t  i s  from the  view- 
p o i n t  t h a t  each c lass  frequency i s  expected t o  be appreciably  smal ler  than 
1 x  per  reac to r  year  t h a t  t h e  judgment i s  made t h a t  t he  sum o f  these 
frequencies i s  no greater  than 1 x  per  year. 

NRDC-118--Primary System F a i l u r e  P r o b a b i l i t i e s :  The s t a f f ' s  est imate t h a t  t he  
cond i t i ona l  p r o b a b i l i t y  o f  pr imary system f a i l u r e  Category I V  i s  0 .1  was based 
on two po in ts .  F i r s t ,  f o r  s i m p l i c i t y ,  a  s i n g l e  general CDA i n i t i a t i o n  frequency 
o f  approximately 10-4/year, which inc luded t h e  combined frequencies o f  var ious 
s p e c i f i c  CDA i n i t i a t o r s ,  was used. However, t h e  s p e c i f i c  CDA i n i t i a t o r s  do no t  
have equal p o t e n t i a l  f o r  r e s u l t i n g  i n  an energet ic  CDA. The f r a c t i o n  0 . 1  was 
there fore ,  i n  p a r t ,  employed t o  compensate f o r  t h i s  s i m p l i f i c a t i o n .  Second, 
t he  s t a f f ' s  general knowledge o f  and experience w i t h  the  extensive research on 
t h e  phenomena t h a t  may occur i n  a  core d i s r u p t i v e  acc ident  has l e d  t o  the  judg- 
ment t h a t  energet ics l a rge  enough t o  cause a  Category I V  type f a i l u r e  are r e l a -  
t i v e l y  u n l i k e l y  t o  occur even i f  a  CDA i s  i n i t i a t e d .  Factors which have been a  
cons idera t ion  i n  t h i s  judgment a re  (1) incoherent f u e l  f a i l u r e s  and ma te r ia l  
rearrangement are more l i k e l y  than the  coherent behavior associated w i t h  h igh  
energet ics,  (2) small c r i t i c a l i t i e s  which disperse f i s s i o n a b l e  ma te r ia l  w i thou t  
energet ics are more 1  i k e l y  than l a r g e  energet ic  c r i t i c a l  i t i e s ,  (3) t h e  hetero- 
geneous core design slows down power escalat ions due t o  vo id ing  and minimizes 
the  p o t e n t i a l  f o r  r a p i d  r e a c t i v i t y  i n s e r t i o n  due t o  f u e l  motion, and (4) the  
upper i n t e r n a l s  s t ruc tu res  have an e f f e c t  i n  m i t i g a t i n g  CDA-generated forces. 

NRDC-119--Probabi 1  i t y  o f  Containment Fai  1  ure: During normal opera t i  on o f  t he  
CRBRP, t h e  containment w i l l  be closed. I n l e t  and exhaust v e n t i l a t i o n  ducts, 
however, w i l l  be open t o  c i r c u l a t e  ou ts ide  a i r  through t h e  containment. It i s  
t he  purpose, there fore ,  o f  t he  containment i s o l a t i o n  system t o  au tomat ica l l y  



shut  t h e  appropr ia te  i s o l a t i o n  valves t o  i s o l a t e  t h e  containment du r ing  spec i f i c  
abnormal cond i t ions .  The l i k e l i h o o d  o f  a  f a i l u r e  i n  t he  system requ i red  t o  
au tomat i ca l l y  i s o l a t e  the  containment v e n t i l a t i o n  system has been considered i n  
t he  s t a f f  analys is .  

The basis  f o r  ass ign ing  a  frequency o f  per  demand o r  less  f o r  t h e  conta in-  
ment i s o l a t i o n  system i s  t h e  f e a s i b i l i t y  o f  t h e  CRBRP design o r  v a r i a t i o n s  
thereof  ach iev ing  t h i s  l e v e l  of a v a i l a b i l i t y  o r  b e t t e r ,  cons ider ing  environmental 
f ac to rs ,  common mode f a i l u r e s ,  and an appropr iate l e v e l  o f  r e l i a b i l i t y  o f  re-  
qu i red  support ing systems and func t ions .  Typical  LWR containment i s o l a t i o n  
systems, cons ider ing  t h e  above f a c t o r s ,  have u n a v a i l a b i l i t i e s  i n  t he  range o f  

t o  10-2/demand. Because the  proposed CRBRP design i s  comparable t o  recent  
and more r e l i a b l e  LWR systems cons ider ing  i t s  inherent  s i m p l i c i t y ,  redundancy 
and independence, t h e  system's u n a v a i l a b i l i t y  w i l l  l i k e l y  be w e l l  below 
10-2/demand. 

i 
NRDC-120--Time t o  Overpressuri  z a t i  on Fai  1  ure: This  r e f e r s  t o  the  p a r t  o f  t h e  1 
CDA scenario where the  core debr is  and sodium have fa1 l e n  i n t o  the  reac to r  1 
c a v i t y  and penetrated the  c a v i t y  l i n e r .  Heat balance est imates i n d i c a t e  t h a t  1 
b o i l i n g  begins a t  about 9 hours. Pressure and hydrogen would increase i n  t h e  
containment b u i l d i n g  a t  ra tes  dependent on the  r a t e  o f  sodium b o i l o f f  and 
sodium-concrete reac t ion .  The app l i can ts '  analyses i n d i c a t e  t h a t  vent ing,  
purging, and cool i ng should begin a t  about 36 hours. Based on the  s t a f f ' s  
knowledge o f  t h e  p o s s i b i l i t y  o f  sodium-concrete r e a c t i o n  r a t e s  greater  than 
assumed by the  app l icants ,  t he  s t a f f  has se lec ted  24 hours as a  reasonable 
est imate o f  t he  t ime a t  which vent ing,  purging, and c o o l i n g  would be necessary. 
For t h i s  CDA scenario, i t was assumed t h a t  one o f  t he  a c t i v e  systems would f a i l  
t o  func t ion ,  causing containment f a i l u r e  a t  24 hours. 

NRDC-121--Common Cause i n  Containment Fa i lu re :  See response t o  NRDC-114e. 

NRDC-122a--Estimates o f  Percentage o f  Core Inventory  Released: The values o f  
t h e  percent  o f  core inven.tory re leased t o  the  environment f o r  each o f  t h e  f o u r  
CDA classes presented i n    able 5 .2  are based on con t r i bu t i ons  from three sources: 
vessel head releases, b o i l i n g  releases, and dry  c a v i t y  releases. The head 
releases t o  the  r e a c t o r  containment b u i l d i n g  (RCB) are s p e c i f i e d  i n  Table 5.3. 
The head re leases i n  pr imary system f a i l u r e  Category I11 are  conserva t ive ly  
used f o r  CDA Class 3 o f  Table 5.2. CDA Classes 1, 2, and 4  conserva t ive ly  use 
pr imary system f a i l u r e  Category I V  head releases. 

Pool releases t o  t h e  RCB depend on the  r e l a t i v e  v o l a t i l i t y  o f  the  s p e c i f i c  
isotopes compared t o  t h a t  o f  sodium. A l l  I and Cs-Rb remaining i n  the  pool i s  
assumed t o  be re leased t o  t h e  RCB. About 50% o f  t he  remaining Te-Sb and Ba-Sr 
i so tope groups are assumed t o  be released and none o f  t he  s o l i d  f i s s i o n  product 
groups (Ru and La) are assumed t o  be released t o  RCB du r ing  the  pool b o i l o f f  
process. 

A f t e r  c a v i t y  
(about 5% o f  
groups (near1 

dryout ,  about 12% o f  the  remaining Te-Sb and Ba-Sr isotope groups 
t h e i r  t o t a l  inventory )  and about 5% o f  t he  remaining Ru and La 
y  5% o f  t h e i r  inventory )  are est imated t o  be released t o  the  RCB. 

Once the  i n p u t  o f  sodium and f i s s i o n  products i n t o  t h e  RCB i s  determined, t h e  
re leases t o  t h e  environment can be estimated. For each CDA c lass  and RCB 
source term (head, pool ,  d ry  c a v i t y  releases) t he  containment leakage mode 



( f i l t e r e d  o r  u n f i l t e r e d )  and r a t e ,  as w e l l  as the  approximate sodium aerosol 
concentrat ion i n  the  RCB, are estimated. 

Thus the  r a t i o  o f  leakage r a t e  t o  leakage p lus  f a l l o u t  r a t e s  (as discussed on 
page J-10 o f  t he  D r a f t  Supplement) i s  estimated f o r  each CDA c lass  and RCB 
source term. This r a t i o ,  when m u l t i p l i e d  by the  f r a c t i o n  o f  each isotope i n  
the  RCB, r e s u l t s  i n  an est imate o f  t h e  f r a c t i o n  o f  each iso tope released ou t  o f  
t he  RCB. I f  f i l t e r i n g  i s  operat ive,  t he  f i l t e r i n g  i n e f f i c i e n c y  (1 minus f i l t e r  
e f f i c i e n c y )  i s  a l so  m u l t i p l i e d  w i t h  t h e  release f r a c t i o n  t o  ob ta in  the  environ- 
mental re lease f r a c t i o n .  Once the  re lease f r a c t i o n s  t o  the  environment are  
ca lcu la ted,  f o r  each isotope group o f  each RCB source term o f  each CDA class., 
they are  combined t o  form a t o t a l  re lease f r a c t i o n  f o r  each CDA class. The 
releases represented by a s e t  o f  i so tope group re lease f r a c t i o n s  are  then used 
as i n p u t  i n t o  the  consequence model. 

The d iscussion i n  Appendix V I I  o f  t he  Reactor Safety Study (WASH-1400) provides 
a general background on the  re lease f r a c t i o n  se lec t i on  process used f o r  
Appendix J and discussed above. 

NRDC-122b--Filter E f f i c i enc ies :  The s t a f f  has est imated f i l t e r  e f f i c i e n c i e s  i n  
f i l t e r e d  vent ing  a t  97% f o r  iodines and 99% f o r  p a r t i c u l a t e s .  For the  f i n a l  
CRBRP design, f i l t e r s  w i l l  be requ i red  t h a t  can wi thstand the  environmental 
cond i t ions  and achieve such e f f i c i e n c i e s .  The app l icants  have shown the  s t a f f  
r e s u l t s  o f  scaled t e s t s  based on a system l i k e  the  proposed system; the  r e s u l t s  
p rov ide  the  requ i red  e f f i c i e n c i e s .  

NRDC-123--Atmospheric Pathway Consequences: As s ta ted  i n  the  supplement, the  
atmospheric pathways consequence ana lys is  o f  t he  Class 9 accidents was performed 
us ing t h e  RSS approach described i n  great  d e t a i l  ( i n c l u d i n g  a l l  t he  assumptions 
made) i n  Appendix V I  o f  WASH-1400. An overview o f  t h i s  RSS consequence model 
i s  presented i n  NUREG-0340. The c a l c u l a t i o n a l  methodology i s  coded i n  the  CRAC 
computer code. The Class 9 accident  ana lys is  performed by the  s t a f f  us ing the  
CRAC code i s  i n  t h e  form o f  computer p r i n t o u t s  i n  the  s t a f f  f i l e s ,  and i s  a v a i l -  
ab le  f o r  examination and copying. 

I 

NRDC-124--Spectrum o f  Consequences: The s t a f f  agrees w i t h  t h i s  comment and has 
inc luded the  p r o b a b i l i t y  d i s t r i b u t i o n  o f  a spectrum o f  accidents i n  the  supple- 
ment. The bas is  o f  t he  ca l cu la t i ons  i s  discussed i n  the  response t o  NRDC-123. 

NRDC-125--Common Cause: See response t o  NRDC-114e. 

NRDC-126--Extremely Energet ic CDA Probatii 1 i ty: The basis f o r  t h e  cond i t iona l  
frequency o f  0 . 1  f o r  pr imary system f a i l u r e  Category I V  i s  g iven i n  the  
response- t o  NRDC-118 above.   he statement regarding the  q u a n t i f i c a t i o n  o f  the  
frequency of the  extreme energet ic  CDA, on page 3-18 o f  t h e  D r a f t  Supplement, 
was i n c l  uded i n recogni t i .on o f  the  remote possi b i  1 i ty  t h a t  t h e  h i g h l y  coherent 
behavior among o ther  f a c t o r s  (see the  response t o  NRDC-118) needed f o r  h igh 
energet ics could occur. The s t a f f  i s  no t  c u r r e n t l y  aware o f  any way t h i s  could 
happen through a na tu ra l  course o f  events, bu t  it i s  poss ib le  t o  speculate o r  
hypothesize such behavior. Because o f  the  speculat ive and hypothet ica l  condi- 
t i o n s  needed f o r  h igh  energet ics,  i t  i s  no t  meaningful a t  t h i s  t ime t o  quan t i f y  
the  cond i t i ona l  frequency o f  such condi t ions.  However, the  s t a f f  i s  conf ident  
t h a t  t he  cond i t i ona l  frequency i s  much smaller than 0.1. A f u r t h e r  discussion 
o f  unce r ta in t y  bounds i s  provided i n  the response t o  comment WE-6 below. 



OCRE-3 Energy Release i n  Accidents: Contrary t o  the  asse r t i on  i n  the  comment, 
the  r i s k  ana lys is  i n  Appendix J ind i ca tes  t h a t  the  r i s k s  from CRBR are not  
g reater  than t h e  r i s k s  from LWRs. However, the  remote poss ib i  l i t y  t h a t  CRBR 
could s u f f e r  a  c r i t i c a l i t y  accident (which D r .  Webb discusses) has been con- 
s idered i n  Chapter 7 and Appendix J. Such a  r e c r i t i c a l i t y  would no t  r e s u l t  i n  
an energy re lease over such shor t  dura t ion  t h a t  i t  would be character ized as an 
explosion. 

As discussed i n  Sect ion J.1.2(6) o f  Appendix J and i n  the  response t o  NRDC-118 
and -126, the  s t a f f  considers i t  on ly  remotely poss ib le  t h a t  t he  energy re lease 
could be la rge  enough t o  f a i l  a  containment l i k e  t h a t  proposed f o r  CRBR. The 
environmental consequences f o r  t h a t  case are addressed i n  Appendix 3,  and evacu- 
a t i o n  could we l l  be an appropr iate response t o  such a  re lease and i s  considered 
i n  the  consequence model. 

With regard t o  the  accidents a t  EBR I and Fermi 1, see response t o  comment WAL-1. 

UCS-1--Compari son w i t h  LWR Consequences: The doses repor ted  i n  the  Table J. 1 
o f  t h e  supplement are 2-hour re lease doses a t  the  exclus ion area boundaries. 
The suppl ement has been accordingly corrected. 

The CRBRP doses i n  the Table J . l  are from FES Table 7.2 and, as s ta ted  i n  the  
D r a f t  Supplement, take i n t o  account the  very d i f f e r e n t  nature o f  the  CRBRP from 
t h a t  o f  LWRs. The s t a f f  has compared these CRBRP r e s u l t s  w i t h  those o f  the  LWR 
doses ca l cu la ted  by methods appropr iate f o r  LWRs. The s t a f f  agrees w i t h  the  
commentor t h a t  there  i s  approximately a  f a c t o r  o f  3  d i f f e rence  i n  t h e  power 
l e v e l s  o f  t he  CRBRP and the  LWRs. The supplement has been rev ised t o  i n d i c a t e  
the  power l e v e l s  o f  the  reac tors  compared i n  Table J.1. Even when t h e  f a c t o r  
o f  3 d i f f e rence  i s  considered, the  s t a f f  conclusion "based on the  comparison o f  
t he  ca l cu la ted  r e a l i s t i c  CRBRP dose consequences w i t h  those o f  the LWRs, the  
doses repor ted  i n  Table 7.2 o f  the  FES appear t o  be reasonable'' does no t  change. 

The s t a f f  used a  pos tu la ted source term i n  i t s  analys is  o f  t he  s i t e  s u i t a b i l i t y  
design-basis accident  by assuming t h a t ,  even though the  p r o t e c t i o n  i s  provided 
against  the me l t i ng  of t he  f u e l ,  f u e l  me l t i ng  occurs and the  f i s s i o n  products , 

are released from the  core i n  propor t ions  s i m i l a r  t o  those postu la ted f o r  t he  
LWR design-basis LOCA. See NUREG-0786 ( the  S i t e  S u i t a b i l i t y  Report), Sect ion 
I I I . D ,  page 111-8, f o r  f u r t h e r  d iscussion o f  t h i s  po in t .  The s t a f f  d i d  not  use 
the  i nven to r ies  repor ted  i n  the  WASH-1400 i n  i t s  ana lys is  o f  t he  CRBRP accidents. 
The source term f o r  the  CRBRP i s  pos tu la ted i n  terms o f  f r a c t i o n s  of t h e  CRBRP 
core inventor ies ;  it, there fore ,  does acccount f o r  t he  cu r ies  content of t he  
rad ionuc l ides  present i n  the  CRBRP core. 

The s t a f f  agrees w i t h  the  commentor t h a t  the soc ie ta l  o r  i n d i v i d u a l  r i s k s  o f  
t he  design-basis accidents are n o t  s i g n i f i c a n t .  The design-basis accident  doses 
are, however, inc luded i n  the  supplement t o  ensure completeness o f  t he  examina- 
t i o n  o f  t he  accident  r i s k s  f o r  a  broad range o f  reac tor  accidents. 

The s t a f f ' s  comparison o f  t he  s i t e  boundary doses due t o  design-basis accidents 
i s  an appropr iate one, because the  r i s k  t o  the  p u b l i c  i s  presumed t o  commence 
a t  the  s i t e  boundaries o f  t h e  p lan ts .  

The s t a f f  does no t  agree w i t h  t h e  commentor t h a t  comparison o f  t h e  design-basis 
accident  doses i s  "a  waste o f  t ime and o f  precious l i t t l e  use." The comparison 



i s  provided i n  support o f  t he  doses presented i n  the  FES Table 7.2, and does 
suggest t h a t  those doses (Table 7.2) a re  no t  h igher than those o f  LWRs. 

UCS-3--Risk Comparisons Between CRBR and LWRs: The s ta f f  has considered the  
uncer ta in t i es  i n  p r o b a b i l i t y  estimates. The s t a f f ' s  d iscussion o f  uncertain- 
t i e s  i s  presented. i n  Sect ion J. 1.2(6) o f  Appendix J. The s t a f f ,  i n  response 
t o  comment WE-6 below, provides a judgment, based upon the  considerat ions g iven 
t o  the  CRBRP accidents i n  Appendix J, t h a t  the  uncer ta in ty  bounds i n  the  r i s k  
evaluat ions could be over a f a c t o r  o f  10, and may be as l a r g e  as 100, b u t  are 
no t  l i k e l y  t o  be greater  than 100. I n  the  Midland FES, t h e  s t a f f  discussed the  
uncer ta in ty  bounds associated w i t h  the  Midland r i s k  evaluat ions and make a 
s i m i l a r  assessment o f  uncer ta in t ies .  The s t a f f  bel ieves t h a t  the uncer ta in ty  
bounds have t o  be considered i n  eva luat ing  both  cases. 

The s t a f f  i s  adding the  CRBRP accident  consequence p r o b a b i l i t y  d i s t r i b u t i o n  i n  
Appendix J. The s t a f f  agrees t h a t  such add i t i ona l  in format ion  w i l l  be meaningful. 
Although there  i s  a f a c t o r  o f  2 d i f fe rence i n  the  CRBRP and Midland power l eve ls ,  
t he  est imated average CRBRP r i s k s  compared i n  Table 5.5 are a f a c t o r  o f  2 t o  20 
lower than those f o r  Midland. These d i f ferences are quoted here merely t o  
respond t o  the  comment, and are  no t  f ree from the uncer ta in t i es  discussed above. 

The Dra f t  Supplement inc luded the  environmental and p u b l i c  hea l th  impacts o f  
land contaminat ion due t o  higher inventor ies  o f  the  l ong - l i ved  radionucl ides 
such as plutonium-239. The s t a f f  inc luded h igher i nven to r ies  o f  such nucl ides, 
expected i n  t h e  CRBRP core, i n  i t s  consequence analys is  performed by the  CRAC 
code. The s t a f f  agrees w i t h  the  comment t h a t  the p r o b a b i l i t y  d i s t r i b u t i o n  of 
the  consequences should be inc luded i n  Appendix J, and t h i s  change t o  the  
supplement has been made. I n  the  response t o  NRDC-122a, the  s t a f f  has provided 
a more d e t a i l e d  explanat ion o f  t he  phenomenology o f  the  progression o f  t he  
postu la ted accident  sequences and the  behavior o f  the f i s s i o n  products, which 
i s  the  basis of t h e  radionucl ides release categor ies and the  releases es tab l ished 
i n  Table J.2. 

UCS-4--CRBRP Consequence Analysis: Although the  CRAC 2 weather sampling method 
reduces the  v a r i a b i  1 i ty  o f  the  r e s u l t s  a t t r i b u t e d  t o  sampl ing, the In te rna t iona l  
Benchmark Exercise t h a t  compared several consequence c a l c u l a t i o n  codes found 
t h a t  t he  f i n a l  r e s u l t s  o f  t he  Complimentary Cumulative D i s t r i b u t i o n  Functions 
(CCDFs) do no t  show s i g n i f i c a n t  d i f fe rences between the  CRAC and CRAC 2 codes. 
The s t a f f  in tends t o  use the CRAC 2 code f o r  i t s  f u t u r e  reviews o f  p r o b a b i l i s t i c  
r i s k  assessments, a f t e r  the  appropr iate checks and v e r i f i c a t i o n s  have been 
completed. 

The s t a f f  has inc luded the  CRBRP consequences a t  var ious p r o b a b i l i t y  
l e v e l s  i n  the  supplement. As s ta ted  i n  response t o  o ther  UCS comments, t he  
CRAC ana lys is  f o r  CRBRP s p e c i f i c a l l y  accounts f o r  t he  h igher plutonium-239 
inventory  i n  the  CRBR core and accounts f o r  t he  r e s u l t a n t  ground contaminat ion 
as modeled i n  t h a t  code. 

WE-5--Basis o f  Risk Assessment: On page J-19 o f  the D r a f t  Supplement, the 
s t a f f  gave the  Lewis Report f ind ings ,  which included the  assert ion:  " the  
methodology (of WASH-1400), which was an important  advance over e a r l i e r  
methodologies t h a t  have been app l ied  t o  reac tor  r i s k s ,  was sound." The s t a f f  
agrees w i t h  the  commentor t h a t  a d e t a i l e d  PRA comparable t o  WASH-1400 has no t  



y e t  been completed f o r  the  CRBRP. Such a  PRA i s ,  however, c u r r e n t l y  being per- 
formed by the  app l icants  and i s  being reviewed i n  p a r a l l e l  by the  s t a f f .  It 
w i l l ,  o f  course, inc lude the  f a i l u r e  modes and e f fec ts  ana lys is ,  i n c l u d i n g  the  
cons idera t ion  o f  the  d i f f e r e n t  t r a n s i e n t s  associated w i t h  the  proposed CRBRP 
steam generators. The s t a f f  agrees w i t h  the  commentor t h a t  t he  task  o f  CRBRP 
PRA i s  a  very complex one. As s ta ted  above, such a  task  has been undertaken by 
the  app l i can t  and w i l l  be reviewed by the  s t a f f  t o  ensure t h a t  the  r i s k  assess- 
ments made i n  the  present s t a f f  analyses g iven i n  Appendix J o f  the  D r a f t  
Supplement remain v a l i d  w i t h i n  the  range of unce r ta in t i es  expected i n  PRAs. 

WE-6--Uncertainties i n  PRAs: The s ta te -o f - t he -a r t  f o r  q u a n t i t a t i v e  eva lua t i on  
o f  unce r ta in t i es  i n  PRAs i s  no t  w e l l  developed. It i s ,  however, the  judgment 
o f  the  s t a f f  t h a t  t he  ana lys is  w i l l  show t h a t  the  unce r ta in t y  bounds could w e l l  
be over 10, and may even be as l a r g e  as 100, b u t  are no t  l i k e l y  t o  be l a r g e r  
than 100. 

WE-7--Costing Factors: See response t o  WE-6. The s t a f f  has corrected the  
Supplement t o  inc lude "replacement o f  t he  damaged core" i n  p lace o f  "replace- 
ment o f  the  damaged nuclear  f u e l . "  The cos t  o f  the  containment i s  inc luded i n  
the  f a c i l i t y  replacement costs. As s ta ted  i n  response t o  comment WE-6, t he re  
are unce r ta in t y  bounds i n  t he  ca l cu la ted  impacts. Such unce r ta in t y  bounds 
could be a  f a c t o r  o f  10 t o  100. The s t a f f  ana lys is  o f  land contaminat ion costs 
d i d  inc lude the  cons idera t ion  o f  t he  presence o f  a d d i t i o n a l  plutonium i n  the  
CRBRP core. 

WE-8--Cleanup Costs: The s t a f f  has prov ided a  r e a l i s t i c  ana lys is  o f  the  
cleanup, c w t s ,  i n c l u d i n g  the  cos t  o f  the  o f f s i t e  decontamination, lowered 
proper ty 'va lues ,  and the  l oss  o f  farming (see Appendix V I  o f  WASH-1400 f o r  a  
d iscussion o f  t he  d e t a i l s  of t he  economic models inc luded i n  the  consequence 
ana lys i s ) .  

The s t a f f  has a lso  considered the  impacts o f  such accidents on ORNL, t h e  Oak 
Ridge Gaseous D i f f u s i o n  P l a n t  (ORGDP) and the  Y-12 p l a n t ,  and f i n d s  t h a t  t h e  
p o t e n t i a l  evacuation o f  the  ORNL, the  ORGDP, and Y-12 w i l l  n o t  be long te rm '  
and w i l l  n o t  s i g n i f i c a n t l y  a f f e c t  t he  U.S. nuclear  industry .  

12.12.L A l t e r n a t i v e  S i tes  

I n t r o d u c t i o n  

NRDC-131--Relative Cost To Make the  P r o j e c t  Licensable: The s t a f f ' s  judgment 
t h a t  a l l  o f  t he  s i t e s  considered i n  Appendix L  meet c r i t e r i o n  (8) o f  Sect ion 
VI.2. b. o f  NRC1s proposed r u l e  f o r  a l t e r n a t i v e  s i t e s  i s  based upon 
reconnaissance-level in fo rmat ion ,  as intended by the  r u l e .  Far more data than 
usual were a v a i l a b l e  f o r  several o f  t he  s i t e s ,  b u t  the  r u l e  does n o t  r e q u i r e  
t h a t  "hard data" be a v a i l a b l e  f o r  s i t e  se lec t ion .  The r a t i o n a l e  f o r  t h i s  i s  
s ta ted  under Supplementary In fo rmat ion  Sect ion IV.A.2.2 o f  the  Federal Register  
Not ice (see Appendix K, p. K-4) as fo l lows:  

While d e t a i l e d  s i t e - s p e c i f i c  base l ine  s tud ies  on the  pro- 
posed s i t e  a re  requ i red  t o  support the  remainder o f  the  
NRC1s environmental review, these data normal l y  add 1  i t t l e  
t o  NRC1s determinat ions regarding a l t e r n a t i v e  s i t e s .  These 



d e t a i l e d  s t u d i e s p r i n c i p a l l y  serve as a  basis f o r  decis ion-  
making regarding m i t i g a t i v e  measures t o  reduce (on an 
p rac t i cab le  bas is )  any res idual  adverse envi ronmental 
impacts . 

I 
i The " s i g n i f i c a n t l y  d i f f e r e n t  sums o f  money" mentioned on page L-3 ( l a s t  sen- 
I 
I tence o f  paragraph 2) would be less  than 5% o f  the  t o t a l  c a p i t a l  cost ,  b u t  no 
I attempt has been made t o  q u a n t i f y  such f igures.  

I 

I U n t i l  an app l icant  requests cance l l a t i on  o f  an e x i s t i n g  NRC const ruc t ion  permi t ,  
the  app l icant  has the  r i g h t  t o  i n i t i a t e  o r  resume const ruc t ion  of a  postponed 

I 

nuclear p ro jec t .  However, when an app l icant  announces t h a t  a  p r o j e c t  w i l l  be 
I 

I 
cancel led, the  s t a f f  be l ieves  i t i s  reasonable t o  assume t h a t  the  p r o j e c t  w i l l  
no t  be completed. Since the  D r a f t  Supplement was issued i n  J u l y  1982, TVA's 
Board o f  D i rec to rs  has voted t o  cancel the  two u n i t s  under const ruc t ion  a t  t he  

I 

Phipps Bend s i t e  and two o f  the  fou r  u n i t s  under const ruc t ion  a t  the  H a r t s v i l l e  
I 
1 

s i t e .  However, t he  TVA Board o f  D i rec tors  a l so  declared t h a t  those s i t e s  are  
t o  be re turned t o  TVA1s bank o f  p o t e n t i a l  s i t e s  f o r  development o f  f u t u r e  com- 
merc ia l  power p ro jec ts .  Hence, the  a v a i l a b i l i t y  o f  already d is turbed areas and 
"completed f a c i l i t i e s "  a t  those s i t e s  f o r  use by the  breeder demonstration 
p l a n t  i s  unknown t o  t h i s  time. Engineering studies would be necessary t o  deter-  
mine whether those areas and f a c i l i t i e s  could a c t u a l l y  be used. I n  any event, 
whether the  demonstration p l a n t  would be on a  prev ious ly  undisturbed p o r t i o n  o f  
each TVA s i t e  has l i t t l e  t o  do w i t h  and was not  intended t o  be considered under 

I "Re la t ive  Cost To Make the  P ro jec t  Licensable." The t e x t  i s  separated i n  t h i s  

1 supplement t o  c l a r i f y  t h a t  po in t .  

It i s  poss ib le  t h a t  p l a n t  costs t o  meet requ i red  sa fe ty  measures would be less  
a t  an a l t e r n a t i v e  s i t e  than a t  t he  proposed s i t e ;  engineering studies beyond 
the  scope intended by NRC1s proposed a l t e r n a t e  s i t e s  r u l e  would probably be 
necessary t o  make such a  determinat ion. I n  view o f  t he  f a c t  t h a t  t he  p l a n t  
design i s  nea r l y  complete and about two- th i rds  o f  the  p l a n t  equipment has been 
de l i ve red  o r  has long been on order ,  i t  i s  l i k e l y  t h a t  the .des ign and equipment 
would be changed as l i t t l e  as poss ib le  i f  a  dec is ion  were made t o  l oca te  the  
p l a n t  a t  another s i t e .  The app l icants  have estimated the  add i t i ona l  costs o f  a  
move t o  any o ther  s i t e  as shown i n  Table A9.4 i n  Sect ion 9.2.6.2. 

The s t a f f  does not  expect t h a t  the  costs o f  safeguards on s i t e  would be 
p a r t i c u l a r l y  d i f f e r e n t  f o r  any o f  the  s i t e s .  Transportat ion costs associated 
w i t h  f u e l  supply and waste disposal requirements f o r  the  p l a n t  would vary w i t h  
locat ions  o f  t he  f a c i l i t i e s  involved, bu t  the  s t a f f  does no t  be l ieve the  cos t  
d i f fe rences are l i k e l y  t o  be great  enough.to warrant cons idera t ion  i n  the  
se lec t i on  o f  nuclear  power p l a n t  s i t e s .  

Meteorol ogy 

NRDC-127a--Description o f  C r i t e r i a :  The length  o f  the desc r ip t i on  o f  meteoro- 
l o g i c a l  c r i t e r i a  used i n  the  eva luat ion  o f  a l t e r n a t i v e  s i t e s  i s  no t  a  re levan t  
measure o f  the  importance attached t o  these c r i t e r i a .  Meteorological con- 
s idera t ions  were g iven equal weight w i t h  o ther  s i t i n g  considerat ions such as 
geology, seismology, and hydrology. 

The two o the r  "meteorological f ac to rs "  suggested f o r  cons idera ion- - ra in fa l l  and 
fog--are no t  important f o r  determining the  s u i t a b i l i t y  o f  a  nuclear power p l a n t  



s i t e .  R a i n f a l l  i s  i n d i r e c t l y  considered as a  hydro log ic  f a c t o r  i n  t he  context  
o f  p o t e n t i a l  f o r  f l ood ing  and water a v a i l a b i l i t y .  The NRDC statement concerning 
the  adequacy o f  t h e  o n s i t e  meteorological  mon i to r ing  program and the  s t a f f ' s  
assessment o f  r o u t i n e  releases has been p rev ious l y  anaswered i n  response t o  
NRDC-40. 

Socioeconomics 

NRDC-83 and -129--Socioeconomic Effects of Const ruc t ion  Ha l t :  The s t a f f  d i d  
no t  consider t h e  socioeconomic e f f e c t s  of h a l t i n g  cons t ruc t i on  o f  t he  CRBR f o r  
two reasons. F i r s t ,  t he  s t a f f  ' s  mandate i s  t o  analyze t h e  environmental 
e f f e c t s  o f  cons t ruc t i ng  and opera t ing  the  CRBR. Second, t he  ana lys is  o f  a l l  
t he  p o s s i b i l i t i e s  o f  cessat ion and resumption would be h i g h l y  speculat ive.  

As i nd i ca ted  on page 9-12 o f  t h e  D r a f t  Supplement, a  reo loca t i on  o f  t he  CRBR 
would cause a  3- t o  4-year delay i n  cons t ruc t ion .  A delay o f  t h i s  magnitude 
would be accompanied by changes i n  t he  labor  pool as cons t ruc t i on  workers 
migrate t o  areas o f  employment. Therefore, t he  s t a f f  d i d  no t  evaluate the  
present circumstances a t  e i t h e r  H a r t s v i l l e  o r  Hanford. 

Populat ion Densi ty  

NRDC-130--Population Estimates: The DES popu la t ion  est imates are based on the  
1980 census, and the  popu la t ion  p ro jec t i ons  were conf irmed aga ins t  p r o j e c t i o n s  
obtained from t h e  U.S. Department o f  Commerce, Bureau o f  Economic Analys is  
(BEA). Because the  BEA p r o j e c t i o n s  are based on the  general l e v e l  o f  economic 
a c t i v i t y  expected f o r  a  mul t i county  region,  t he  con t i nua t i on  o r  c a n c e l l a t i o n  o f  
any s i n g l e  a c t i v i t y ,  such as a  nuclear  power p l a n t  o r  a  synfuels  p l a n t ,  i s  no t  
expected t o  s i g n i f i c a n t l y  a f f e c t  these pro jec t ions .  

WE-15, NRDC-135, -136, -137, -138, -139, -150, -155, -162 and -165--Low Popula- 
t i o n  Densi t ies:  The s t a f f  has rev ised t h e  d iscussion o f  popu la t ion  dens i ty  i n  
Appendix L  o f  t h e  FES t o  c l a r i f y  t h a t  popu la t ion  has been used as a  th resho ld  
f a c t o r  i n  judging environmental- p re fe rab i  1  i ty. The popu la t ion  d e n s i t i e s  a t  ' t h e  
C l i nch  River  s i t e  as w e l l  as a t  each o f  the  a l t e r n a t i v e  s i t e s  are  low, and the  
res idua l  r i s k s  from accidents a t  each o f  t he  s i t e s  would a l s o  be very low 
desp i te  d i f fe rences i n  populat ion.  Because these d i f f e rences  are no t  considered 
s i g n i f i c a n t ,  t he  s t a f f ' s  judgment i s  t h a t  there  i s  no s i t e  t h a t  i s  environ- 
mental l y  p re fe rab le  t o  another w i t h  regard t o  popu la t ion  densi ty .  

12.12.L.1 TVA S i tes  

NRDC-128 and -143--Information Basis: The s t a f f '  s  ana lys is  i s  based on recon- 
naissance-level in fo rmat ion  as de f ined i n  Appendix K. The s t a f f  be l ieves  t h a t  
data u t i  1  i zed t o  evaluate the  environmental. e f f e c t s  on t e r r e s t r i  a1 resources 
and land use i n  i t s  a l t e r n a t i v e  s i t e  ana lys is  are adequate. 

NRDC-132--Meteorological Data: A l l  o f  the  TVA serv ice  area s i t e s  had e i t h e r  
ons i te  meteorological data o r  data on nearby areas ava i l ab le .  A l l  o f  these 
s i t e s  had comparable j o i n t  occurrences o f  stab1 e  atmospheric s t a b i  1  i t y  condi- 
t i o n s  and low windspeeds and each had corr~parable r e l a t i v e  d i l u t i o n  fac tors  
(x/Q). These x/Q values have been found t o  be comparable t o  those f o r  LWR 
s i t e s  t h a t  were deemed l i censab le .  Therefore, t he  s t a f f  be l ieves  t h a t  the  
CRBRP and a l l  o f  t he  f o u r  a l t e r n a t e  TVA s i t e s  are l i censab le .  



NRDC-142--Aquatic Ecology: The s t a f f  has determined t h a t  t he  NPDES permi t  
cond i t ions  are adequate t o  p r o t e c t  aquat ic  organisms i n h a b i t i n g  the  C l inch 
River i n  the  v i c i n i t y  o f  the  proposed s i t e .  See a lso  the  response NRDC-12 
addressing the  species o f  endangered freshwater mussels and the  response t o  
NRDC-30 addressing Cycleptus elongatus i n  Watts Bar Reservoir. 

12.12. L. 1.1 Har tsv i  1  l e  

DOE-BB--Flow Rates and Populat ion: The a l t e r n a t i v e  s i t e  comparisons o f  r i v e r  
f low ra tes  and populat ions served have been rev ised,  based on more complete 
s i t e  in format ion.  While the  numerical f ac to rs  have changed, the  conclusions 
remain the  same. 

DOE-CC--Impacts on Aquatic Biota:  The t e x t  has been changed t o  r e f l e c t  these 
comments. 

DOE-DO--Labor Force A v a i l a b i l i t y :  The reference c i t e d  i n  paragraph 2  o f  
Sect ion 1.1.5 o f  Appendix L has been changed. The s t a f f  agrees w i t h  the  
comment t h a t  the  r e l a t i v e  p rox im i t y  o f  t he  labor  fo rce  a t  C l inch River  compared 

t o  H a r t s v i l l e  should weigh i n  favo r  o f  t he  former. The t e x t  has been changed 
accordingly. 

NRDC-133--Aquatic Ecoloc&: The s t a f f  reviewed the  in format ion  ava i l ab le  on 
Polyodon spathula i n  the  Cumberland River  and concluded t h a t  the  p o s s i b i l i t y  
ex is ted,  based p r i n c i p a l l y  on sampling a t  a  nearby f o s s i l  p l a n t ,  t h a t  a 
s i g n i f i c a n t  number o f  j uven i l es  may become impinged on the  H a r t s v i l l e  i n take  
screens. Such losses were no t  p ro jec ted  f o r  sauger a t  the  CRBR intake. The 
s t a f f  concluded, i n  balance, t h a t  w i t h  respect  t o  impingement, the CRBR s i t e  
was p re fe rab le  t o  the  H a r t s v i l l e  s i t e .  

Sect ion 1 .1 .4 .1  o f  Appendix L  addresses const ruc t ion  and considers the advantages 
o f  the  H a r t s v i l l e  s i t e  r e l a t i v e  t o  the  C l i nch  River  s i t e .  

NRDC-134--State Endangered Species: Q u i t e  t o  the cont rary  o f  t h i s  comment, the  
s t a f f  had access t o  d e t a i l e d  s i t e - s p e c i f i c  i nves t i ga t i ons  o f  the  H a r t s v i l l e  
s i t e  t h a t  normally would no t  be a v a i l a b l e  as reconnaissance-level in format ion.  
The s t a f f ' s  conclusions on a l t e r n a t i v e  s i t e s  were there fore  based on extensive 
s i t e - s p e c i f i c  data. 

NRDC-141--Socioeconomic E f f e c t s  o f  Defer ra l :  See response t o  NRDC-129 above. 

12.12. L. 1 .2  Murphy Hi 11 

NRDC-136--Analysis Basis: The socioeconomic ana lys is  assumed t h a t  the coal 
g a s i f i c a t i o n  p l a n t  would be b u i l t .  See word changes on page L-16, paragraph 5 
which c o r r e c t  the  apparent inconsistency. 

NRDC-136--Comparison t o  the  Proposed S i te :  Compared t o  the C l inch River ,  the 
much l a r g e r  Tennessee River  would prov ide  greater  d i l u t i o n  o f  l i q u i d  e f f l u e n t s  
from the LMFBR demonstration p l a n t  and thereby lessen any concern about thermal 
impacts t o  aquat ic  b i o t a .  However, the  s t a f f  does not  consider t h i s  t o  be a 
s i g n i f i c a n t  advantage because the impacts o f  p l a n t  e f f l e n t s  on the  water 
q u a l i t y  and b i o t a  a t  t he  proposed C l inch  River s i t e  are expected t o  be 
n e g l i g i b l e  (Sections 1.2.2.1 and 1.2.4.1). 



The s t a f f  has assumed t h a t  the  coal  g a s i f i c a t i o n  p l a n t  w i l l  be constructed a t  
a t  Murphy H i l l  because TVA has dedicated the  s i t e  t o  t h a t  purpose and i s  a c t i v e l y  
pursuing needed f i n a n c i a l  arrangements. However, t he  u n c e r t a i n t i e s  as t o  i t s  
cons t ruc t i on  and t i m i n g  caused the  s t a f f  t o  make i t s  assessments under various 
circumstances, as i n  paragraph 5 on page L-16. 

As the  comment suggests, i f  no coal  g a s i f i c a t i o n  p l a n t  i s  b u i l t ,  cons t ruc t i on  
of the  LMFBR demonstration p l a n t  on the  a l ready c leared Murphy H i l l  s i t e  would 
r e s u l t  i n  l ess  t e r r e s t r i a l  impact than cons t ruc t i ng  the  p l a n t  on the  uncleared 
C l i nch  R iver  s i t e .  This  would n o t  be an important  advantage, i n  t he  s t a f f ' s  
opin ion,  because i t s  assessment o f  t he  l oss  o f  t e r r e s t r i a l  resources as a 
r e s u l t  o f  c l e a r i n g  the  proposed s i t e  i s  t h a t  i t would no t  be envi ronmental ly  
s i g n i f i c a n t  (see Sect ion 4.4.1). For the  s t a f f ' s  p o s i t i o n  r e l a t i v e  t o  popula- 
t i o n  dens i ty  considerat ions,  see the  response i n  Sect ion 12.L.1.4 t o  comment 
NRDC-139. 

WE-15--Preferabi 1 i t y  o f  Murphy H i  11 : The comment c i t e s  D r a f t  Supplement page 
11-17, b u t  no mention of the  Murphy H i l l  s i t e  appears on page 11-17 o f  e i t h e r  
t h e  1977 FES o r  t he  1982 D r a f t  Supplement. The s t a f f  assumes t h a t  the  comment 
r e f e r s  t o  page L-17 (Appendix L). 

Whether t h e  proposed coal g a s i f i c a t i o n  p l a n t  w i l l  a c t u a l l y  be b u i l t  a t  Murphy 
H i l l  i s  unknown a t  t h i s  time. The s t a f f  understands t h a t  t he  U.S. Synthet ic  
Fuels Corporat ion i s  c u r r e n t l y  consider ing a request from TVA and/or p r i v a t e  
i n t e r e s t s  f o r  f i n a n c i a l  assistance. 

The s t a f f ' s  assessment o f  Murphy H i1  1 (Appendjx L, Sect ion L. 1.2) i nd i ca tes  
t h a t  i t  probably would be an acceptable s i t e  f o r  a nuclear  power p l a n t  i f  the  
coal g a s i f i c a t i o n  p l a n t  i s  no t  constructed there,  b u t  the  s t a f f  d i d  no t  f i n d  i t  
s u b s t a n t i a l l y  b e t t e r  than the  proposed s i t e  on C l i nch  R iver  when a l l  o f  t he  
environmental parameters are  considered. Although popu la t ion  d e n s i t i e s  around 
t h e  Murphy H i l l  s i t e  a re  lower than those i n  t he  v i c i n i t y  o f  the  C l i nch  River  
s i t e ,  t h i s  i s  no t  a s i g n i f i c a n t  advantage because the  popu la t ion  d e n s i t i e s  a t  
bo th  l oca t i ons  are  low and the  r i s k s  associated w i t h  p l a n t  acc idents w i l l  a l s o  
be low (see Sect ion 7 .1  and Appendix J). The greater  f l ow  i n  t h e  Tennessee 
R iver  i s  a l so  an i n s i g n i f i c a n t  advantage because the  l i q u i d  e f f l u e n t s  from 
CRBRP would be so small t h a t  d i l u t i o n  i n  t he  C l i nch  R iver  should be more than 
adequate. 

No unusual d i f f i c u l t y  i s  expected i n  mon i to r ing  r a d i o a c t i v e  emissions a t  t he  
C l i nch  R iver  s i t e  (see Sect ion 6.1.2). A1 though radionucl  ides were re1 eased 
i n t o  White Oak Creek f o r  some time, the  present  l e v e l  o f  r a d i o a c t i v i t y  i n  
C l i nch  R iver  sediments near the  proposed p l a n t  s i t e  i s  low (ER Sec. 2.8). 

12.12.L.1.3 Phipps Bend 

DOE-BB--Flow Rates and Population: The a l t e r n a t i v e  s i t e  comparisons o f  r i v e r  
f low ra tes  and populat ions served have been rev ised,  based on more complete 
s i t e  in format ion.  Whi l e  the  numerical f a c t o r s  have changed, t he  conclusions 
remain the  same. 

NRDC-137--Comparative Assessment: The s t a f f  does n o t  be l i eve  i t s  aquat ic  
assessment o f  the  Phipps Bend s i t e  requ i res  major r e v i s i o n  as suggested by the  
comment. Changes t o  t h i s  sec t i on  have been made i n  response t o  comment DOE-CC. 



As discussed prev ious ly ,  t he  s ta f f  performed i t s  assessment o f  the  meteorological  
aspects o f  t he  s i t i n g  o f  t h e  CRBRP f a c i l i t y  a t  t he  Phipps Bend s i t e  us ing  ons i te  
meteorological  measurements and s p e c i f i c  Phipps Bend d i f f u s i o n  analyses and 
used these data i n  making the  determinat ion t h a t  t h e  Phipps Bend and C l i nch  
River  s i t e s  were comparable and t h a t  bo th  s i t e s  were l i censab le  from a  meteoro- 
l o g i c a l  p o i n t  o f  view. 

The 3000-person d i f f e r e n c e  i n  t he  s i z e  o f  t h e  labor  pool a t  Phipps Bend r e s u l t s  
i n  a  l ess  p re fe rab le  r a t i n g  f o r  t h a t  s i t e  compared t o  the  CRBR s i t e .  See a l so  
the  d iscussion under I n t r o d u c t i o n  t o  Appendix L  r e l a t i v e  t o  socioeconomics. 

12.12. L. 1.4 Ye1 low Creek 

DOE-BB--Flow Rates and Populat ion: The a l t e r n a t i v e  s i t e  comparisons o f  r i v e r  
f low ra tes  and populat ions served have been rev ised.  based on more complete s i t e  
in format ion.  w h i l e  t he  numerical f a c t o r s  have changed, t he  conclusions remain 
the  same. 

NRDC-138--Comparative Assessment: The s t a f f  does n o t  b e l i e v e  t h a t  i t s  assess- 
ment on aquat ic  resources f o r  t he  Yellow Creek s i t e  requ i res  reassessment as a  
r e s u l t  o f  ' t h i s  comment. 

For a  d iscussion o f  socioeconomic e f f e c t s ,  see the  response t o  NRDC-129 above. 

As discussed p rev ious l y ,  t he  s t a f f  performed i t s  assessment o f  t h e  meteorological  
aspects o f  t he  s i t i n g  o f  t h e  CRBRP f a c i l i t y  a t  the  Yellow Creek s i t e  u t i l i z i n g  
o n s i t e  meteorological  measurements and spec i f i c  Yellow Creek d i f f u s i o n  analyses. 
The s t a f f  used these data i n  making the  determinat ion t h a t  t he  Yellow Creek and 
C l inch  River  s i t e s  were comparable and t h a t  both s i t e s  were l i censab le  from a  
meteorological  p o i n t  o f  view. 

NRDC-140--Meteorological Imp l i ca t i ons :  The s t a f f  r e i t e r a t e s  t h a t  t he  t reatment  
o f  t h e  meteorological  i m p l i c a t i o n s  o f  l o c a t i n g  the  CRBRP f a c i l i t y  a t  C l i nch  
River  and a t  t h e - f o u r  TVA s i t e s  i s  adequate t o  make the  determinat ion t h a t  a1 1  
these s i t e s  are comparable and l i censab le  from a  meteorological  p o i n t  o f  view. 

12.12. L.2 DOE S i t e s  

12.12. L. 2 .1  Hanford 

' DOE-BB--Flow Rates and Populat ion: The a l t e r n a t i v e  s i t e  comparison o f  r i v e r  
f l ow  ra tes  and populat ions served have been rev ised,  based on more complete s i t e  
in fo rmat ion .  While the  numerical f ac to rs  have changed, t he  conclusions remain 
the  same. 

NRDC-144--Geology and Seismology: It i s  t he  s t a f f ' s  p o s i t i o n ,  based on reviews 
i t  has conducted f o r  nuclear  power p lan ts  t o  be loca ted on the  Hanford reserva- 
t i o n ,  t h a t  i t  would no t  recommend an SSE o f  l ess  than t h a t  charac ter ized by a  
Regulatory Guide 1.60 spectrum w i t h  a  zero pe r iod  anchor o f  0.25 g  f o r  nuclear  
power p lan ts  t o  be constructed on t h e  reserva t ion .  

The Columbia Plateau, w i t h i n  which the  Hanford rese rva t i on  i s  located,  i s  very 
complex from a  geo log ica l  and seismological p o i n t  o f  view. The l e v e l  o f  se is -  
m i c i t y  i s  low when compared w i t h  regions o f  comparable s i z e  i n  t he  western 



Uni ted States, b u t  many o f  t he  t e c t o n i c  s t ruc tu res  the re  appear t o  be geologi -  
c a l l y  young. Because o f  ongoing research i n  t h i s  area--by DOE, p u b l i c  u t i l i -  
t i e s ,  and s c i e n t i f i c  agencies such as the  USGS, the  Washington Sta te  Geological 
Survey, and un ivers i t ies - -cons iderab le  new in fo rma t ion  has become ava i l ab le ,  
and new hypotheses about the  t e c t o n i c  e v o l u t i o n  o f  t he  reg ion  are  cons tan t l y  
coming f o r t h .  The proponents o f  each new nuclear  f a c i l i t y  here have been 
requ i red  t o  address the  new informat ion,  hypotheses, and advances i n  t he  s t a t e  
o f  t he  a r t  i n  geology and seismology. To do t h i s  has requ i red  extensive 
i n v e s t i g a t i o n s  t o  determine s i t e - s p e c i f i c  c h a r a c t e r i s t i c s  o f  each s i t e  and t o  
determine how the  geologic  and seismic fea tures  o f  t he  s i t e  f i t  i n t o  the  
reg iona l  t e c t o n i c  framework. These i n v e s t i g a t i o n s  have i n  t he  pas t  cos t  many 
m i l l i o n s  o f  d o l l a r s .  It i s  a n t i c i p a t e d  t h a t  t o  v a l i d a t e  the  CRBR s i t e  a t  
Hanford would r e q u i r e  s i m i l a r  e f f o r t s .  

NRDC-145--Hydrology: Hydrologic concerns i n  general rece ive  a  low weight  be- 
cause impacts from t h i s  ra the r  small nuclear  power p l a n t  a re  considered t o  be 
exceedingly minor. Because the  weight o f  a  p a r t i c u l a r  p l a n t  s i t i n g  f a c t o r  
should depend on i t s  impact, no undue emphasis should be g iven t o  the  r e l a t i v e  
s u p e r i o r i t y  o f  t he  water supply a t  Hanford. 

NRDC-146 and -147--Comparative Assessment: Under the  NRC1s proposed r u l e  on 
a l t e r n a t e  s i t i n g ,  the  s t a f f  i n  i t s  a l t e r n a t i v e  s i t e  ana lys i s  i s  t o  seek an 
env i ronment l l y  p re fe r red  a l t e r n a t i v e  s i t e  as de f ined i n  Appendix K. The s t a f f  
i n  i t s  o v e r a l l  comparison o f  a l t e r n a t i v e  s i t e s  concluded t h a t  no a l t e r n a t i v e  
s i t e s  promised s u f f i c i e n t l y  l ess  adverse environmental impacts than the  proposed 
s i t e .  

The s t a f f  has s ta ted  t h a t  from a  meteorological  p o i n t  o f  view the  Hanford s i t e  
i s  p re fe rab le  t o  the  C l inch  River  s i t e .  A statement cannot be made however 
t h a t  the  Hanford s i t e  i s  " s u b s t a n t i a l l y  p re ferab le"  based on meteorological  
considerat ions alone. A l l  o f  the  var ious f a c t o r s  discussed i n  Sect ion 2 .1  must 
be compared before such a  statement can be made. This  comparison was made by 
the  s t a f f  and the  Hanford s i t e  was found no t  t o  be " s u b s t a n t i a l l y  p re ferab le"  
t o  the  C l i nch  River  s i t e .  

NRDC-148--Aquatic Ecology: The s t a f f  found t h a t  the  Hanford s i t e  was environ- 
menta l l y  p re fe rab le  w i t h  respect  t o  LMFBR cons t ruc t i on - re la ted  impacts and 
environmental l y  comparable w; t h  respect t o  opera t iona l  impacts. ~l though 
p r e f e r a b i l i t y  o f  one s i t e  over another can be es tab l ished f o r  cons t ruc t ion-  
r e l a t e d  impacts, t he  s t a f f  f i n d s  t h a t  these impacts are  t y p i c a l l y  temporary and 
l a r g e l y  m i t i gab le .  Therefore, t he  determinat ion o f  p r e f e r a b i l i t y  w i t h  respect  
t o  cons t ruc t i on - re la ted  impacts i n  eva lua t i ng  these two s i t e s  i s  o f  minor 
importance. This  determi na t ion  o f  p re fe rab i  1  i ty  would n o t  r e s u l t  i n  t he  
determinat ion t h a t  one s i t e  i s  " subs tan t i a l  l y  pre ferab le"  over another. 

NRDC takes the  p o s i t i o n  t h a t  the  presence o f  species t h a t  a re  a f fo rded  Federal 
and/or s t a t e  p r o t e c t i o n  and the  p o t e n t i a l  f o r  impact t o  s t r i p e d  bass a t  t he  
C l i nch  R iver  s i t e  i n  themselves e s t a b l i s h  environmental p r e f e r a b i l i t y  o f  t he  
Hanford s i t e .  

The s t a f f  has made the  determinat ion and the  FWS has concurred i n  t he  de ter -  
minat ion  t h a t  the  Federa l l y  p ro tec ted  species present a t  t he  CRBR s i t e  w i l l  n o t  
be a f f e c t e d  by p l a n t  cons t ruc t ion  o r  operat ion.  The s t a f f  has determined t h a t  
t he  cons t ruc t i on  and operat ion o f  the  CRBR w i l l  n o t  jeopardize the  ex is tence o f  



any State o f  Tennessee-l isted species. The Tennessee W i l d l i f e  Resources Com- 
mission, a1 though not  concurr ing i n  t h i s  determi na t ion ,  has chosen, no t  t o  com- 
ment on t h i s  assessment. 

F i n a l l y ,  the  s t a f f  has i d e n t i f i e d  the  p o t e n t i a l  impact t o  s t r i p e d  bass and has, 
w i t h  EPA, developed a  program t o  e l im ina te  t h i s  po ten t i a l . .  

The s t a f f  concludes t h a t  no impact t o  e i t h e r  Federal and/or S ta te  o f  Tennessee- 
threatened o r  endangered species w i l l  occur and f u r t h e r  concludes t h a t  losses 
t o  the  s t r i p e d  bass popu la t ion  as a  r e s u l t  o f  t he  heated discharge w i l l  be 
avoided. Therefore, these issues are  no t  s i g n i f i c a n t  i n  t he  eva lua t ion  o f  
a1 t e r n a t  ives.  

NRDC-149-.-Socioeconomics: See response t o  NRDC-129 above. 

12.12. L. 2.2 Idaho Nat ional  Engi neer i  ng Laboratory 

DOE-EE--Location: The t e x t  has been changed t o  r e f l e c t  these comments. 

NRDC-151--Geology and Seismology: The s t a f f  does not  review the  SSE i n  the  
FES, b u t  i n  t h e  SER. It i s  the  s t a f f ' s  p o s i t i o n  t h a t  a  Regulatory Guide 1.60 
response spectrum w i t h  a  zero per iod  anchor o f  0.25g i s  a  conservat ive repre- 
senta t ion  o f  t he  v i b r a t o r y  ground motion on rock f o r  t h e  CRBR c o n t r o l l i n g  
earthquake. The a d d i t i o n a l  cos t  r e f e r r e d  t o  i s  i n  t he  l a rge  scale geologic  and 
seismic i nves t i ga t i ons  t h a t  would be requ i red  o f  DOE t o  v a l i d a t e  a  CRBR s i t e  a t  
INEL. I n  a d d i t i o n  t o  a  s i t e  i n v e s t i g a t i o n  t h a t  would be comparable t o  t h a t  
c a r r i e d  ou t  a t  t he  C l inch  River  s i t e ,  an extensive reg iona l  i n v e s t i g a t i o n  would 
have t o  be done t o  determine the  r e l a t i o n s h i p  o f  t he  s i t e  area geology t o  t h e  
reg iona l  t e c t o n i c  framework around t h e  Snake River  P la in ,  which appears t o  be 
ac t ive .  It i s  the  understanding o f  t he  s t a f f  t h a t  design and cons t ruc t i on  
costs increase w i t h  increased earthquake design bases, b u t  an assessment o f  
these c o s t  d i f fe rences was n o t  made. 

NRDC-152--Meteorology: The s t a f f  has s ta ted  t h a t  from a  metero logical  p o i n t  o f  
view the  INEL s i t e  i s  p re fe rab le  t o  t h e  C l inch  R iver  s i t e .  The s t a f f  f e e l s  
t h a t  the  meteorological aspects o f  t he  a1 te rna te  s i t i n g  study comparing INEL t o  
C l i nch  River  have been p rope r l y  fac tored i n t o  i t s  assessment. 

NRDC-153--Land Use: The s t a f f ' s  assessment i s  based upon extensive 
reconnaissance-level in format ion.  The s t a f f  does no t  concur w i t h  t h e  com- 
mentor 's conclusion t h a t  s i t i n g  the  LMFBR p l a n t  a t  t he  INEL s i t e  would be 
s u b s t a n t i a l l y  p re ferab le  t o  s i t i n g  a t  C l inch  R iver  s i t e  i n  terms o f  t e r r e s t r i a l  
resources. 

NRDC-154--Socioeconomics: The s t a f f  made a  comparison o f  each s i t e  i n d i v i d u a l l y  
w i t h  the  CRBR s i t e  w i t h  respect  t o  t h e  magnitude o f  each category. A three-  
p o i n t  scale was used t o  i n d i c a t e  judgmental l y  whether an a l t e r n a t i v e  s i t e  was 
p re fe r red  t o  (+), comparable w i t h  (0), o r  l ess  des i rab le  (-) than C l  i nch  River  
on t h e  basis  of each i n d i v i d u a l  category. Then t h e  s t a f f  determined the  impor- 
tance o f  each category a t  a  s i t e  i n  terms o f  i t s  p o t e n t i a l  impact t o  t he  commu- 
n i t y .  Judging the  p re fe rab i  1  i t y  o f  Idaho versus C l inch  River ,  l abo r  fo rce  
s i ze  and a v a i l a b i l i t y  were determined t o  have most weight  because o f  t h e i r  
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p o t e n t i a l  t o  adversely  a f f e c t  base l ine  community pa t te rns .  The second most 
h e a v i l y  weighted f a c t o r  was t r a f f i c  congestion. The o ther  f a c t o r s  were judg- 
men ta l l y  determined t o  have t h e  same weight.  

NRDC-161--Socioeconomics: See response t o  NRDC-154. 

12.12.L.2.3 Savannah R iver  

NRDC-156--Hydrology: The s t a f f  a r b i t r a r i l y  chose a  50-mile l i m i t  as be ing  a  
f a i r  bas i s  on which t o  judge hydro log ic  impacts. Because t h e  a l t e r n a t i v e  s i t e  
reviews were r e s t r i c t e d  t o  reconnaisance-level in fo rmat ion ,  w i t h o u t  need t o  
compi le data from a  wide area, t h e  s t a f f  concluded t h a t  demographic data 
a v a i l a b l e  w i t h i n  50 m i l e  o f  each a l t e r n a t i v e  s i t e  would serve the  purpose and 
50 mi les  was a  reasonable c u t o f f  l i m i t .  

Because t h e  s t a f f ' s  a l t e r n a t i v e  s i t e  reviews were r e s t r i c t e d  t o  reconnaisance- 
l e v e l  data, no d e t a i l e d  groundwater hydro log ic  data were ava i l ab le .  The s t a f f  
recongnized, however, t h a t  because the  Savannah River  s i t e  i s  l oca ted  i n  t he  
coas ta l  p l a i n  on deep unconsol idated sediments, i t  i s  n o t  u n l i k e  many o ther  
s i t e s  i n  t h e  southeastern Un i ted  States which the  s t a f f  has reviewed, and f o r  
which l i q u i d  pathway m i g r a t i o n  has no t  proven t o  be a  problem. 

NRDC-157--Water Q u a l i t y :  Add i t iona l  d e t a i l  on the  water q u a l i t y  impact of a  
nuclear  steam e l e c t r i c  generat ing s t a t i o n  can be found i n  t h e  referenced FES 
f o r  t he  Vogt le  p r o j e c t . -  As noted on page L-2 under "Aquat ic Ecology and Water 
Qua l i t y , ' '  t h e  s i t e  c h a r a c t e r i s t i c s  t h a t  would render water q u a l i t y  considera- 
t i o n s  a  s i g n i f i c a n t  f a c t o r  i n  comparisons among s i t e s  would be whether abnormal 
m i t i g a t i v e  c o n t r o l s  would be requ i red  a t  one s i t e  o r  whether s i t e  usage would 
i n  some o the r  manner adversely  a f f e c t  t he  e f f o r t s  o f  s t a t e  and Federal agencies 
t o  implement water q u a l i t y  ob jec t i ves .  Otherwise, i t  i s  considered t h a t  d i f -  
ferences among a  s e t  o f  s i t e s ,  each o f  which could accommodate the  p r o j e c t  
w i t h o u t  i n t e r f e r i n g  w i t h  o the r  water uses, should no t  weigh heav i l y  i n  s i t e  
se lec t i on .  

NRDC-158--Meteorology: Based upon meteoro logica l  data c o l l e c t e d  a t  t he  Vogt le  
s i t e ,  which i s  near t he  Savannah River  s i t e ,  i t  was determined t h a t  t h e  Savannah 
R iver  s i t e  has b e t t e r  d i f f u s i o n  cond i t ions  than the  C l i nch  R iver  s i t e .  Both 
t h e  C l i nch  R iver  s i t e  and the  Savannah R iver  s i t e ,  have comparable tornado 
r i s k s  and a re  both l oca ted  i n  Tornado Region 1. 

NRDC-159--Endangered Species: The assumption i s  made t h a t  n e i t h e r  t h e  American 
a l l i g a t o r  nor  t he  shortnose sturgeon i s  l i k e l y  t o  be jeopard ized by cons t ruc t i on  
and opera t ion  o f  t h e  LMFBR a t  t he  Savannah ~ i v e r  a l t e r n a t i v e  s i t e . .  Wi th t h i s  
assumption, the  s i t e s  a re  comparable. Should t h i s  assumption prove i nco r -  
r e c t ,  t h e  Savannah R iver  s i t e  i s  env i ronmenta l ly  l ess  p re fe rab le  than t h e  
C l inch  R iver  s i t e .  Thus the re  i s  l i t t l e  value i n  per forming the  endangered 
species assessment f o r  Savannah River  because w i thou t  it, the  proposed and 
a l t e r n a t i v e  s i t e s  a re  merely comparable. 

The s t r i p e d  bass issue i s  addressed i n  the  response t o  NRDC-148. 

NRDC-160--Terrestrial Resources: The s t a f f  considered the  f o l l o w i n g  f a c t o r s  i n  
i t s  ana l ys i s  o f  t he  t e r r e s t r i a l  resources a t  t he  Savannah River  s i t e  (Appendix L, 



Sect ion 2.3.4.2): l and  uses ( e x i s t i n g  and proposed), f l o r a l  and faunal charac- 
t e r i s t i c s ,  endangered and/or threatened species, pr ime and unique farmlands, 
and wetlands. The s t a f f  summarized t h e  e x i s t i n g  t e r r e s t r i a l  resources a t  t h e  
Savannah River  s i t e  and then compared these fac to rs  w i t h  s i m i l a r  f a c t o r s  f o r  
t he  C l i nch  River  s i t e .  The s t a f f  be l ieves  t h a t  t h i s  approach prov ides  suf -  
f i c i e n t  d e t a i l  and ana lys is  t o  support  i t s  conclus ion as s ta ted  i n  ~ ~ ~ e n d i x  L, 
Sect ion 2.3.4.2. 

12.12. L. 3 Conclusion 

NRDC-163--Acceptability o f  S i t e :  The s t a f f ' s  conclus ion i n  t h e  t h i r d  paragraph 
on page L-47 t h a t  "a1 1 o f  these a1 te rna t i ves "  (i. e. , those discussed i n  Appendix 
L) "a re  probably acceptable as nuclear  power p l a n t  s i t e s "  i s  based on the  
s t a f f ' s  judgment, us ing reconnaissance-level data, t h a t  these s i t e s  meet t he  
th resho ld  c r i t e r i a  l i s t e d  i n  Sect ion VI.2.b o f  NRC's proposed r u l e  f o r  a l t e r -  
n a t i v e  s i t e  reviews (see Appendix K, p. K-9). I n  the  s t a f f ' s  op in ion,  t he  data 
suppor t i  ng the  s t a f f '  s "subconcl usions" and the  o v e r a l l  conclus ion concerning 
these a l t e r n a t i v e  s i t e s  a re  adequately summarized i n  t h i s  document and t h e  1977 
FES. The documents l i s t e d  i n  the  Appendix L B ib l iography  can be consul ted by 
anyone seeking more d e t a i  1 s. 

NRDC-164--Tables L . l  and L.2: Tables L . l  and L.2 a re  intended t o  present ,  i n  a 
s i m p l i f i e d  form, t he  s t a f f ' s  q u a l i t a t i v e  comparison o f  t he  a l t e r n a t i v e  s i t e s  t o  
t he  proposed C l i nch  R iver  s i t e .  The suppor t ing assessments a re  i n  t he  t e x t  o f  
Appendix L. 

The comment i s  c o r r e c t  t h a t  Table L.2 i nd i ca tes  t h e  s t a f f ' s  judgment t h a t  
l i c e n s i n g  costs  f o r  t h e  demonstration p l a n t  a t  t h e  Murphy H i l l  and Yel low Creek 
s i t e s  would be comparable t o  those a t  t he  proposed C l i nch  R iver  s i t e .  One 
should note, however, t h a t  t h i s  judgment i s  based on b u i l d i n g  t h e  breeder p l a n t  
a t  Murphy H i l l  i n  l i e u  o f  t h e  coal g a s i f i c a t i o n  p l a n t  planned f o r  t h a t  s i t e ,  o r  
a t  a s i m i l a r  s i t e .  Fur ther  ana l ys i s  would be necessary i f  bo th  f a c i l i t i e s  were 
cons t ruc ted  i n  t h e  same v i c i n i t y  (L.1.2.7). 
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